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A Parabolte Floor is Rotated at Such a Speed that the Centrifugal Farce About Equals the Attraction of Gravitation. Asa Result a Mi 
Outer Edge-Wiil Imagine that He Alone is on a Dead Level and that the Persons on the Opposite Side Are Walking on a Vertical Suface. ff he Moves 
Across, It Will Seem to Him as if the Entire Apparatus Were Rolling Over With Him Like a Ball Floating.on Watcr. He will Seem Inflaitely 
Heavy ; Everybody Else Infinitely Light. Circumferential Walking is Easy ; Diametrical Walking Difficult. 
ce THE MAGIC SPEERE.— (See page 498.) 
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- STREL AND WOODEN CARS IN THE SUBWAY FIRE. 

Again the all-steei car has proved its superiority to 
the wooden car, this time under the double test of 
collision and fire. Not that the all-steel car needed 
any further proof as to its high qualities of resistance 
either to fire or shock, for its behavior both on steam 
railroads and in the eighteen months of operation of 
the Subway, had made it clear to every practical mind 
that it was the car of the future. What renders the 
recent accident particularly convincing is the fact that 
of the two cars which were at the ends of the collid- 
ing trains, one, a wooden car, was badly shattered and 
practically consumed, while the other, a steel car, re- 
ceived comparatively little structural injury and was 
only slightly injured by fire. 

The accident was due to carelessness in switching 
a train of empties onto a third track, which, tempo- 
rarily, was being used as a storage track. The force 
of the collision was sufficient to derail the front truck 
of one car and throw it against the third rail, with the 
result that there was a heavy short-circuit. The two 
last cars of the train which was run into were of wood. 
These instantly caught fire, the first of them being 
entirely destroyed, and the second car partly so. The 
damage to the! steel car was confined to a portion of 
the wooden figor and the rattan of the seats, these 
being the only portions of the car that were inflam- 
mable, if we except the window sashes. It would, of 
course, be desirable to abolish even these inflammable 
materials, and the steel cars could be rendered more 
nearly firepreof by constructing the floor of steel plate 
overlaid with fireproofed hardwood strips, and by sub- 
stituting steel or bronze sashes in the windows. As for 
the rattan, which is needed for comfort, it should be 
possible to treat that with some fireproofing solution. 

The burning of these Subway cars has naturally ex- 
cited some measure of public distrust of the wooden 
car; while that portion of the daily press which is 
only and ever seeking what it may condemn, and shut- 
ting its eyes to what it might approve, has been cen- 
suring the Subway operating company for running any 
wooden cars whatever on the system. Now, as a mat- 
ter of fact, the wooden cars which were brought out 
some three years ago were built with a special view to 
the prevention of fire, the siges being copper-sheathed, 
and fire-resisting materials being worked in at all 
points which are in proximity to the electrical appli- 
ances. At the time they were built, they represented 
the most advanced ideas on fireproof construction. 
Five hundred of these were ordered by the Subway 
company two years; and to further insure the 
safety of the rolling stock and the public, the 
remaining three hundred cars that were required 
were voluntarily ordered of the present steel con- 
struction. These cars are more costly, are heavier 
and more destructive to the track, and therefore 
more expensive in operation than the wooden cars. 
The fact that they were voluntarily introduced is dis- 
tinctly to the credit of the Subway company. It has 
been rumored, however, that with a view to reducing 
the cost of equipment, no more of the steel cars will 
be built. We have failed to verify this rumor, and the 
Rapid Transit Commission would in any case prevent 
the introduction of more wooden cars into service, the 
Chief Engineer in his report on the fire having recom- 
mended that no inflammable material be used in future 
cars. 

A feature of the recent fire that excited much appre- 
hension was the immense volume and pungent charac- 
ter of the smoke that resulted from the burning of 
so much insulated material, grease, and painted wood. 
Naturally this was strongly suggestive of the terrible 
fire in the Paris Subway, a few years ago, when so 
many died of suffocation. The public, however, need 
have no apprehension on this score, if the system of 
ventilation which the Rapid Transit engineers have 
designed be installed throughout the system; for it wil! 
render it possible to renew the whole atmosphere of 
the tunnel so quickly, that the smoke of a fire could 
never accumulate to the point of suffocation. This is 
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a feature of the ventilation improvements which, of 
itself, would be sufficient tO justify all the expense. 

In an official report to the Rapid Transit Board, 
Chief Engineer Rice made ‘the following recommenda- 
tions: 

1. That no parts of cars used in Subway service 
should be constructed of inflammable material. 

2. That an adequate fire-line service should be in- 
stalled throughout the whole subway, so that water 
can be had at interior points. 

3. That means should be provided for quickly re- 
moving the smoke from the Subway in emergencies. 

The question of the authority of the Board to com- 
pel the operating company to carry out these regula- 
tions is dependent upon.thé interpretation the courts 
may put upon the contract stipulation that the com- 
pany shall provide such equipment as meets the ap- 
proval of the Board. 
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OCEAN RACES FOR SMALL BOATS. 

Although we are thcroughly in sympathy with the 
present effort which is being made to promote deep- 
water sailing, and encourage our amateur yachtsmen 
to gain that experience in navigation which can only 
be obtained when one is dependent upon the sextant, 
the compass, and the nautical almanac, we think that 
the recent offer of a cup for a race from New York to 
Bermuda was a case of pushing a good principle a 
little too far. The fact that two of the three boats that 
started made the trip in safety must not shut our eyes 
to the fact that the venture was attended with unusual 
risk of disaster. In the eyes of nine yachting men out 
of ten, it will appear that the restrictions as to size 
were placed entirely too low for a race of this charac- 
ter. While we have every admiration for the pluck 
and skill of the skippers and crews of the thirty-eight 
and twenty-eight-foot boats which completed the race, 
we cannot but think that the starting of such a diminu- 
tive craft as “Gauntlet,” whose length on deck is only 
twenty-eight feet and her water-line length about 
twenty-two feet, was an altogether needless imperiling 
of the lives of the four amateurs that formed her 
crew. 

The facts which rendered the trip particularly haz- 
ardous are that no professional was allowed on any of 
the boats; that for hundreds of miles the little yachts 
were far from any port which they could make, in 
case of the carrying away of spars or dismasting; and 
that they were out of the regular line of steamer 
travel. A strong hint of danger was given shortly 
after the start of the race, when one of the yawls car- 
ried away one of her spars, and was detained two 
days in port before she could be put in shape for an- 
other start. As we have said, we are fully alive to 
the advantages of ocean races, such as that over the 
outside course off the Long Island shore, or the race 
held last year from New York to Hampton Roads. 
Here, in case of disablement, some port is always with- 
in reach, or the small craft, if disabled, will probably 
be spoken by passing ships. 

The performance of the winning boat “Tamerlane,” 
a yawl measuring thirty-eight feet on deck, which 
also won the last year’s ocean race to Hampton Roads, 
was extremely creditable to the boat, her crew and her 
skipper, who by the way is the editor of our esteemed 
contemporary, The Rudder. She averaged over the 
whole course between five and six knots an hour, and 
the publication of the log of the little craft will be 
awaited with much interest in the yachting world. 








A DECADE OF WIRELESS TELEGRAPHY, 

Wireless telegraphy is now ten years old. On the 
2d of June, 1896, there was filed in the British Patent 
Office a provisional specification “for improvements in 
transmitting electrical impulses and signals and in ap- 
paratus therefor,” by one Guglielmo Marconi, residing 
at No. 71 Hereford Road, Bayswater, England. 

At the time this patent was applied for the art of 
transmitting messages without wires was wholly un- 
known, in so far as its practice and utilization were 
concerned, and the drawings and description of the 
improvements cited gave neither the layman nor sci- 
entist an inkling that the arrangement was one of 
the most important since those first brought out in 
the allied classes of telegraphy and telephony, or that 
the young inventor was destined to take rank with 
Morse and Bell as a genius who had materially ad- 
vanced civilization by devising a new means for the 
transmission of intelligence. 

Exactly a decade has elapsed since the filing of that 
memorable patent, and the great and far-reaching prog- 
ress made in the art in the brief period past is well 
known. There are, however; some salient features 
that have been brought out in the development of the 
new telegraphy that ere not so well known, and to 


“these attention may be appropriately called at this 


particuiar time. 

After the first successful trials were made across 
the Bristol Channel between Lavernoch and Flat Holm, 
a distance of 3.3 miles, by Marconi, and during these 
notable tests, in which he became cognizant of the 
great value of using high aerial wires and earthed 
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terminals, the feasibility of telegraphing through 
space without wires by the Hertzian wave method 
could no longer be doubted, and all other schemes for 
producing similar results were abandoned. 

Notwithstanding the favorable issue of the experi- 
ments, there was yet much to be done before the 
system could be made commercially practicable, and 
the young inventor labored zealously to extend the 
limitations that hemmed it in on all sides. Nor wag 
he alone now in the great work that confronted him, 
for numerous investigators on both sides of the At- 
lantic became imbued with the possibilities the new 
art offered. To increase the range of signaling was 
the first and most important step, and after that, the 
desirability of securing selectivity, so that a number 
of messages could be sent in the same field of force 
without suffering extinction. 

Marconi was perhaps the most persistent experi- 
menter in the bridging of greater distances, while very 
early in the development of the new telegraphy Lodge 
turned his attention to the production of a selective 
system by means of electrical resonance. The former 
succeeded so well in his task, that from three miles 
in 1897 he was enabled to send and receive signals 
three thousand miles in 1904; while the latter, al- 
though he failed to evolve a commercially selective ap- 
paratus, led the way for the timing of the sending and 
receiving circuits individually and syntonizing them 
collectively. 

The work of Lodge and his successors has resulted 
in the beautiful compound open and closed oscillators 
and resonators, both close and loose coupled, that 
give, in the refined apparatus we have at the present 
time, the highest efficiency of operation with the least 
expenditure of initial energy. 

Another important feature of recent date is the uti- 
lization of auto-detectors in connection with telephone 
receivers as receptors for the translation of incoming 
electric waves into the alphabetic code of dots and 
dashes. This adjunct may be attributed to American 
ingenuity, and was a difficult but well-taken step lead- 
ing toward the goals of accuracy, rapidity, and sim- 
plicity, for it eliminates virtually all of the difficult 
adjustments found in the coherer and Morse register 
receptors, permittimg a very great increase in the 
speed of reception, and greatly reduces the number 
of essential parts of the equipment. De Forest was 
probably the first in the commercial field to use the 
auto-detector and teiephone receiver, while Fessenden 
has conferred a lasting benefit upon science and hu- 
manity by his ingenious detector, the liquid barretter, 


an instrument that in its sensibility, its ruggedness, © 


and its simplicity is se¢ond only to the telephone re- 
ceiver of Bell. 

With these improvements, chiefly made within the 
past five years, wireless telegraphy is all that the 
most exacting critic could hope for, if we except se- 
lectivity, and in this especiai branch of the work there 
is yet unlimited opportunity for the wireless inventor 
to exercise his ingenuity. 

So much for the physical advances made during 
the past decade, in transmitting messages without 
wires. Its usefulness as a commercial factor has been 
universally recognized, and not only has the mercan- 
tile marine service been very largely equipped, but the 
different. governments are fully alive to its possibili- 
ties in time of peace and war. Not only have the 
ships of the world’s navies and strategic shore sta- 
tions been equipped with seme make of apparatus, but 
the armies of various countries have used it overland 
with considerable success. 

Overland wireless telegraphy has been tried out 
commercially within the past few years; and while it 
is practical from the viewpoint of operation, the in- 
terference between stations leaves it a poor competi- 
tor of the wire system. It has competed more suc- 
cessfully With the shorter cables, and elaborate ex- 
periments are now being conducted by Prof. Fessen- 
den and Dr. De Farest, working independently in the 
effort to establish permanently transatlantic cableless 
telegraphy. Should the results prove practicable, it 
is extremely doubtful if they will in any way affect 
the cable companies, as is popularly supposed. 

The wireless patent situation has been aired in the 


United States courts to some extent, and it would seem 


from the decisions handed down that the claims of 





Marconi in his original patent of ten years ago, i. é. Be 
“a receiver having a sensitive tube or other sensitive 


form of imperfect contact capable of being restored 


will be upheld during the life of the patent. As @ 
matter of fact, the electrolytic detector or barretier of 
Fessenden comes under this claim, although this ques- 
tion has not been answered by process of law. ; 


The present indications are that there will be 10 — 


litigation between the Marconi and Fessenden inter 
ests; and in so far as the United States is concerne 

there is reason to believe that of the several © 
panies now making and selling apparatus, many 


be driven entirely out of the business, one or two will 


be allied with the Marconi company, and the fitt 
only will survive, forming a parallel with the i 























































reer ww 


: 
























I cy ee Se 





JUNE 16, 1906. 


esting case of the Bell telephone of thirty years ago. 
If this should prove true, it will show not only the 
value of fundamental patents, but that which is of 
equal importance, namely, to have the claims so 


drawn as to properly cover both methods and appar- 
atus. 
ee 
THE NEED OF A ?URE-FOOD LAW. 
BY CHARLES RICHARDS DODGE. 

The disclosures of the unsanitary methods in use 
at Western packing houses, recently brought to the 
attention of the President and now sought to be con- 
trolled and remedied by special governmental inspec- 
tion, as provided in the Beveridge amendment to the 
Agricultural Appropriation bill, lately passed by the 


Senate, wili, if concurred in by the House of Repre- 
sentatives, bring about a wholesome check on the 
preparation of improper products for human consump- 
tion. 


The fact that the proposed law covers the prepara- 
tion of only a small part of our foods seems to have 
been wholly lost sight of. What is true of such. meat 
foods as are derived from cattle, sheep, goats, and 
swine (chiefly canned and prepared meats or lard) is 
equally true of a great range of other foods, such as 
fowls, game, fish, and eggs, and a vast number of non- 
flesh or fish foods, none of which are in the least pro- 
tected by the Beveridge amendment, and which may in 
an equal degree become sources of danger to food con- 
sumers. It is not generally known that a proper pure- 
food law has been before Congress for some time, but 
it has not progressed as rapidly as its friends had 
hoped. 

The pending bill on meat inspection fails to provide 
for the official examination of storage foods, such as 
fish and game, sometimes kept for a period of four or 
five years in cold storage. 

As everybody knows, the prevailing custom in dress- 
ing poultry for market is to retain the viscera and con- 
tents. In market parlance such fowls have not been 
“drawn.” It is possible—it is a fact—that the changes 
in the viscera and unremoved contents will in time 
impregnate the entire flesh of the fowl, and to over- 
come the very perceptible effects of the changes which 
have been produced after long storage, a certain “puri- 
fication” with chemicals must be resorted to before the 
poultry can be put upon the market. Such treated 
fowls are common. 

The many cases of ptomaine poisoning that are re- 
ported, and which are often directly traceable to the 
use of canned fish or shellfish, are caused by unwhole- 
some conditions for which the packers are responsible. 
If the product has not been properly sterilized when 
first put up, in time the fact is made evident by a 
bulging outward of the ends of the cans. These 
“blown” cans are repunctured to let off the gases of 
decomposition, and the contents treated with some pre- 
servative solution, such as benzoate of soda, after 
which they are resealed and put upon the market, to 
be sold to the consumer as wholesome food, and at the 
prices of wholesome food. At the Paris Exposition, 
where the writer had charge of the American food 
products, we frequently found these blown cans. 

There is a stringent law which prohibits the im- 
portation of liquid eggs; that is to say, eggs removed 
from the shell and shipped to us in bulk from other 
countries. Formerly large quantities of such eggs, pre- 
served with salt, were shipped in barrels from China, 
to be used in the tanneries. As new methods in the 
preparaticn of leather came into vogue, the demand 
for liquid eggs for the purpose declined. They were 
then shipped to us as food for human consumption, 
but preserved with boracic acid instead of salt, the 
bakeries being the purchasers. While liquid eggs 
are now excluded from importation, there is no law 
to prevent the sale of liquid eggs produced in our 
own country, and large quantities of “broken” eggs, 
and even malodorous eggs, treated to remove the odor, 
are sold to the bakers. Can any one say that a 
stringent federal law is not needed to correct such an 
abuse? 

In the matter of tomato catsup, while it can be pre- 
pared without preservatives by proper sterilization, the 
fact remains that preservatives as a rule are necessary. 
The tomatoes, coming to the factory in larger quanti- 
ties than can be worked up immediately, begin to 
decay; they are accessible to swarms of flies, and after 
none too careful sorting the pulp is placed in barrels, 
where in time it loses color, and it not only becomes 
necessary to use preservatives, but coloring matters as 
well, or the public would not buy the bottled product. 

Among the many baking powder adulterations may 
be mentioned ground stone. A powder of this descrip- 
tion, recently placed on the market, was enlarged 
under the microscope 120 diameters. The adulteration 
amounted to over 25 per cent. 

Much of the so-called gluten flour sold on the market 
is either adulterated with wheat flour or is not gluten 
flour at all. “ 

While there are a few instances of injurious food 
adulteration, there is a large class of adulterated foods 
that may not be deleterious to health. They may have 
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been prepared in a cleanly way, and appear quite as 
appetizing as pure foods; but if they lack nutritive 
value, by means of certain manipulation, or substitu- 
tion of cheaper substances, or by the abstraction of 
any valuable or necessary ingredient, such foods are 
sold claiming to be what they are not. 

When the public health is so menaced, it is time that 
a proper pure-food law should be put upon the statute 
books, with ample provisions to carry it out. 

THE BRITISH NAVAL PROGRAMME FOR 1906, 

The estimates for the British navy during the forth- 
coming twelve months ending March 31, 1907, show 
a further diminution, the reduction amounting to 
$7,500,000 over those of the previous year. The re- 
sult is that within two years there has been effected 
a reduction of $25,000,000 in the naval expenditure of 
the country. For the present year the appropriation 
is $159,337,335, of which total $46,260,655 is to be de- 
voted to the construction of new vessels, representing 
a saving of $1,865,350 under this heading. 

Though the programme does not contain any sen- 
sational features, yet at the same time it illustrates 
the active work of reorganization which is at present 
being carried out in all the departments reiative to 
the naval organization, and several economies have 
been effected. One of the most notable features of 
this revising policy is the withdrawal of all the subsi- 
dies to the mercantile shipping companies for armed 
merchant cruisers, with the exception of the Cunard 
Steamship Company, whose whole fleet is still to be 
retained at the disposal of the Admiralty, and the 
steamers of the Canadian Pacific Railroad Company, 
the contract in regard to which has not yet expired. 
By the abolition of these subventions a sum of $606,- 
900 will be saved. 

In regard to the new constructional programme for 
the ensuing twelve months, the following thirty-three 
vessels are to be laid down: Armored vessels, 4; 
ocean-going destroyers, 5; coastal destroyers, 12; sub- 
marines, 12. 

In comparison with former years this is a some- 
what modest programme, but as was pointed out in 
the Screntiric AMERICAN a few weeks ago, the Ad- 
miralty had decided upon a restricted naval construc- 
tion policy for the present, to be increased if the exi- 
gencies so demanded; and although the administra- 
tion has since changed, the new government evidently 
intends to proceed on somewhat similar lines. 

In addition to the foregoing, however, there is at 
present a formidable programme in hand, since the 
following vessels are at present under construction: 
Battleships, 6; armored cruisers, 10; coastal destroy- 
ers, 12; ocean-going destroyers, 5; destroyer special 
class (very fast ocean-going), 1; submarines, 15; 
total, 49; and a new royal yacht and repair ship. 

The construction of the recently-launched battle- 
ship “Dreadnought” is to be pushed forward with all 
speed, so as to be ready for commission early next 
year. In the estimates no particulars of this vessel 
are vouchsafed beyond the estimated cost, which is 
$8,987,485, and the fact that it will be ready for sea 
within fifteen months of the laying of the keel. With 
regard to the destroyers, the coastal type are to be of 
26 knots speed, while the ocean-going craft of this 
class are to attain a speed of 33 knots. The construc- 
tion of the special fast ocean-going destroyer has not 
yet been commenced, though the contracts have now 
been completed and the work will soon be in progress. 
This vessel is purely experimental, the contract speed 
on trial to be 36 knots per hour. The submarine ves- 
sels are well under way, 60 as to be ready for the six 
submarine bases establixhed round the coast and 
which are now in course of erection. 

During the past year the navy has been augmented 
by 49 vessels made up as follows: Battleships, 3; 
armored cruisers, 8; second-class cruisers, 1; scouts, 
8; destroyers, 16; submarines, 13; total, 49. 

No details are advanced concerning the type of ves- 
sel to be adopted in connection with the four armored 
in the programme for the present 
ever, are to be constructed in govern- 
nd from this fact, together with the 
alterations are to be carried out 
at Portsmouth dockyard in connection with the ship- 
building berths and facilities, it is believed that they 
will be modeled upon the lines of the “Dreadnought.” 
This hypothesis is supported by the speed with which 
this vessel is being constructed, so that actual data 
regarding the advantages of such a fighting unit in 
prectical operation may. be gained, and thus form a 
tangible guide in the construction of future battle 
ships; while the fact that heavier sums are to be 
expended upon armor plates and guns, amounting to 
$1,059,085 and $500,000 respectively, tends to support 
this view. The speed with which the construction of 
the “Dreadnought” is being carried out, however, 
fulfills another important factor. By this experiment 
the Admiralty will be able to obtain conclusive data 
concerning the shortest time in which such a vessel 
can be constructed, so that should any other power 
embark upon an abnormal shipbuilding programme, 













the Admiralty, owing to their unique position for 
rapid construction, would be able to supersede the 
other power's efforts, and thus have a superior fight- 
ing unit in commission at the same time. The Brit- 
ish authorities have boldly stated that the policy in 
future is to be a waiting one, in the sense that they 
can either, in the government or private dockyards, 
construct and pass a vessel into the active fleet in 
half the time required by other nations. 

With regard to the present estimates, there is one 
very prominent fact, and that is the small amount of 
information that is being conveyed therein to the 
public, though it is apparent that widespread altera- 
tions and improvements have been effected all round, 
conducing to the greater efficiency of this first line of. 
defense. In regard to the guns, numerous improve- 
ments have been effected in the latest patferna of 
breech-loading weapons. Steel of a greater tensile 
strength and higher tenacity has. been introduced, 
both for the construction of new guns and the repair 
of the older types. The sighting arrangements have 
also been completely overhauled, and the re-equipment 
of the fleet in this direction is being carried out as 
rapidly as possible. 

With regard to liquid fuel, the Admiralty state that 
this is being extensively developed. The torpedo boat 
destroyer “Spiteful,” which is fitted with oil-firing 
apparatus exclusivety, is being employed as a train- 
ing ship for the engine complements in the manipula- 
tion of the oil-burning apparatus. Four of the pres- 
ent battleships in commission are equipped with this 
steam-raising system, while those already in operation 
in two other battleships are being replaced with the 
latest type, and all the vessels now in course of con- 
struction and nearing completion are te be similarly 
equipped. 

The forthcoming year wiil, however, rank as an im- 
portant one in the annals of nava! shipbuilding, since 
it marks the passing of the reciprocating engine and ‘ 
the introduction of the Parsons marine turbine. ‘The 
Admiralty state that the success of the numerous and 
severe experiments with this propelling machinery in 
the cruiser “Amethyst,” combined with the results 
attained therewith in the case of the mercantile ma- 
rine, is such that all the vessels authorized in the 
programme for the coming year are to be fitted with 
turbine machinery. 

Wireless telegraphy also is to be developed on a 
considerable scale as a means of communication be- 
tween vessels. All the stations round the coast are 
now exclusively operated by the coastguards. During 
the coming year three further stations are to be 
established. In this connection it may be pointed 
out that the naval authorities are experimenting with 
a new system, which it is anticipated will become 
highly successful, During the recent maneuvers com- 
munication was established between the various ves- 
sels over a distance of 2,000 miles, with complete sat- 
isfaction under the most difficult conditions, 

Extensive alterations are to be carried out at the 
Portsmouth dockyard, which constitutes the premier 
nava! station, and Which will involve an outlay of 
$12,500,000. These improvements have become imper- 
ative in view of the rapid increase in the dimen- 
sions and displacement of modern war vessels. The 
building slip upon which the “Dreadnought” was con- 
structed is to be lengthened, so as to be abie to ac 
commodate vessels up to 700 feet, for some of the 
latest warclads will exceed the “Dreadnought” in 
length, while two new repairing docks are to be con- 
structed. At present there is only one dock in which 
the “Dreadnought,” owing to its great size, can be 
berthed. The two proposed new docks wil! be each 
700 feet {n length, so that ther will be adequate pro- 
vision for future developments in warship construc- 
tion. The improvements in this connection which 
have been in progress for some years past at Devon- 
port, the second dockyard, have now been completed. 
One battleship is to be constructed at least every year 
at Portsmouth, and the time limit imposed for such 
work is to be two years. 





STEAM JACKETING INVESTIGATIONS. 

The following conclusions are announced by A. L. 
Mellanby in an article on Steam Jaeketing published in 
the Inst, Mech. Engin. Proc.: (1) With such an en- 
gine and a boiler pressure of 150 pounds per square 
inch, the best mean pressure referred to the low-pres- 





pressure cylinders are jacketed with high-pressure 
steam. (3) The total indicated horse-power is slightly 
reduced when jackets are applied to the high-pressure, 
but considerably Increased when they are applied to 
the low-pressure cylinder, (4) Jackets have little ef- 
fect on initial condensation in the high-pressure, but 
considerable effect when applied to the low-pressure 
cylinder. (5) The temperature cycle of cylinder walls 
next to the steam is considerably less than that of the 
steam. (6) The greater part of the missing quantity 
is due to leakage and not to initial condensation, 


492 


DRIED MILK--A NEW PROCESS. 

The idea of using desiccated milk for commercial 
purposes is by no novel one. In fact, for 
years the general public has been familiar with a par- 
in the form of con- 


means a 


tially desiccated or dried product 
densed milk. The latter is nothing more nor less than 
milk in which the water has been partly evaporated, 
and which could be completely dried out by carrying 
the process of manufacture further. Completely dried 
illk, desiccated milk, milk milk 
whatever the term is under which it may be 
is nothing other than ordinary milk from which 


flour, or 
known, 


powder, 
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vessel. A strong vacuum pump communicates with 
the desiccator through the condenser and the connect- 
ing pipe. 

When the milk is ready for drying the vacuum pump 
is started, and this creates a partial vacuum within 
the copper vessel. The end of a rubber tube in com- 
munication with the latter is now introduced into the 
receptacle containing the milk, and the liquid is then 
rapidly drawn into the desiccator by means of the 
vacuum within the same. The pump continually 
draws off the vapors during the entire operation, which 
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milk has been sufficiently dried, the moist white, flaky 
solid is removed from the desiccator through a suit- 
able opening in the bottom. It is then placed on flat 
pans, and completely dried by means of a biast of cool, 
dry air. 

An interesting and unusual feature of the process 
takes place while the milk is being drawn into the 
desiccator. Pairs of separated carbon electrodes are 
introduced into the receptacles containing the milk, 
and a low-voltage electric current is passed through 
the liquid. The exact action of the current is not 
understood, but it is believed that it breaks up 
the lactose or milk sugar into two separate 





the has completely eliminated by 
evaporation, leaving merely the solids, 
fat. and sugar, which the liquid carried in sus 
pension Within recent years a number of pro 
cesses for drying milk have been evolved both 
here and abroad, been success- 
fully exploited in Among 
these processes is the so-called Just method, in 
which the milk is thrown upon steam-heated 
metal rollers In the form of a very fine spray, 


water been 


salts, 


and these have 


various countries. 


and is thereby almost instantly converted into 


a thi eru which is subsequently removed 
from means of fixed blades and 
is then The objectionable feature 
of this and other methods employing high tem- 
peratures is experts to be that the 
chemical constituents are changed by the heat, 
and that if finely ground the resulting 
powder is never entirely soluble 

An interesting method for the production of 
milk flour has recently been developed and cov- 
which makes no use of high 
temperatures and in which numerous advan- 
tages claimed for the resulting 
The accompanying photographs illustrate the 
apparatus which is used in this process. It is 
said that the cost_of manufacture will be ex- 
tremely low, for the plant can be located in 
the immediate neighborhood of some large 
dairy, and thus make use of the skim milk 
from the latter. This skim milk is often prac- 


the metal by 


powdered 


said by 


even 


ered by 


patents, 


are product. 








sugars, which have a combined sweetness 
greater, or at any rate more apparent to the 
taste, than the sweetness of the lactose -itself. 
In consequence, the dried milk, if used for cook- 
ing or baking, requires the addition of less 
sugar than normal milk. It will be noted that 
the dried milk obtained by this process is 
almost pure white and odorless, while that re- 
sulting from certain of the heat-employing 
methods is yellow and has a distinct smell of 
cheese, due to the cooking and coagulating of 
the albumen of the milk during the operation. 

The crusty mass of the dried milk is ground 
or powdered by being placed in a revolving 
metal cylinder, which contains a number of 
porcelain balls. These are tumbled about by 
the rotation of the cylinder, and soon reduce 
the milk solids to a fine flour. This is very 
nearly soluble in water, and it is possible to 
reconstitute the desiccated liquid milk by the 
addition of the requisite quantity of water to 
the flour. The reconstituted milk, while it has 
all the exact properties of real milk, has a flat 
taste and is, of course, not as palatable as the 
original article. The great value of solid milk 
lies in its use in baking and cooking, or for 
certain commercial purposes. Thus in the 
manufacture of milk chocolate, which is so 
popular at the present time, the maker is lim- 
ited in the-quantity of milk which can be added 








tically a waste after the cream has been used 
for the making of butter, and as such is either 
discarded or sold to farmers as hog food. Con- 
sequently it is possible to obtain it at small cost, and 
as the expense of manufacture is nominal, the product 
can be supplied to the public at low rates. Unskimmed 
milk of course, desiccated, but as the 
cream or fat becomes rancid within a few days, the 
product in that case is not capable of storage or ship- 
ment unless packed in hermetically-sealed receptacles. 
If the process is to be utilized for the manufacture 
of condensed milk, the evaporation is stopped when the 
liquid has obtained the required density. This con- 
densed miik, however, differs from the usual article 
in that it retains all the properties of the raw milk, 
unchanged, and need have no added sweetening or 
preservative chemicals to make it available for daily 


can, also be 


consumption. 

The milk, from which the cream has been previously 
separated, is run through a centrifugal clarifier, which 
removes all floating impurities and foreign substances; 
the liquid is then allowed to cool below the tempera- 
ture resulting from 


The Cylinder in Which the Milk is Ground to Flour. 


lasts from three to four hours, and it maintains the 
partial vacuum in the desiccator during this period. 
The action is thus analogous to boiling off the water, 
though the temperature of the milk is maintained at a 
point under 195 deg. F. To the eye the operation is 
indistinguishable from a direct boiling of the milk by 
means of the application of heat; but it is claimed 
that by this absence of heat the chemical properties 
of the milk are not altered in the least, notwithstand- 
ing that the process removes impurities and destroys 
all the harmful bacteria. The vapor is changed to 
liquid form in the condenser, where it is cooled by a 
flow of cold water through the worm located within it. 
From the condenser the liquid, which has been shown 
to be chemically-pure distilled water, flows into a tank 
provided with a gage glass, by means of which the 
amount evaporated can be accurately estimated, and 
thus the progress of the operation may be checked 
by the amount of the condensed water. When the 


to the ground chocolate, because the resulting 
mass must not be too thin or the chocolate will 
not harden properly. No such difficulty is pres- 
ent if milk flour is used. As it will keep indefinitely, 
it should prove invaluable to tourists, campers, ex- 
plorers, and for military and naval purposes, not only 
as a powder but in tablet form as well. Its use will 
materially simplify the transportation of milk, as its 
weight is less than one-tenth the weight of the propor- 
tionate liquid milk. It will be very difficult to adulter- 
ate, for primarily no water can be added without the 
possibility of detection, and in the second place, no 
chemicals need be added to preserve unchanged its 
qualities as a raw milk indefinitely. 
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The extent to which British shipowners dispose of 
old vessels to foreigners is shown in statistical tables 
published in Lloyd’s Register of Shipping. The ton- 
nage cleared off in this way last year was 512,701 tons, 
comprising steamships of 422,395 tons, and sailing ves- 
sels amounting to 90,306 tons. By these sales, which 
are the largest since 1900, Germany acquired 101,903 

tons, Italy 78,671 








the action of the 
clarifier, and is 
then placed in open 
receptacles, from 
which it ts drawn 
into the desiccator 
The latter consists 
essentially of a 
large, closed copper 
vessel, provided 
with glass peep- 
holes through 
which the progress 
of the operation 
may be watched, 
vacuum gages, and 
thermometers. A 
large pipe rises 
from the top of the 
copper vessel and 
leads to a cylindrt- 
cal condenser, in 
which is arranged 
a coil or worm of 
piping. Be- 
tween the condens- 
er and the desicca- 
tor the large con- 
necting pipe is 
provided witha 


small 

















tons, Japan 66,328 
tons, and Norway 
59,702 tons. It 
must be a very con- 
siderable advantage 
to have a market 
like this for “sec- 
ond-hand” vessels. 
Tables which are 
included in the reg- 
istrar-general’s re 
turns indicate that 
about 18 per cent of 
the tonnage remov- 
ed from the Regis- 
ter because of for- 
eign transfer was 
built before 1880, 
nearly 43 per cent 
before 1885, 62 per 
cent before 1890, 78 
per cent before 
1895, and over 90.6 
per cent before 
1900. In addition 
to the second-hand 
tonnage transferred 
to foreigners, 52,464 
tons were transfer- 
red to British col- 








trap, to prevent the onies during 1906, 

accidental return compared with 37, 

of any of the 464 tons in 1904, 

evaporated and é ” 62,907 tons in 1903, 

subsequently co n- The Clarifier for Removing Impurities. The Evaporator with Vacuum Pump. and 32,603 tons im 
1902. 


densed liquid to the 
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THE MAGIC SPHERE—AN ILLUSION APPARATUS IN 
WHICH CURIOUS OPTICAL EFFECTS ARE PRO- 
DUCED BY CENTRIFUGAL FORCE. 

BY DR, ALFRED GRADENWITZ, 


The paradox that we actually see things right-side 


up, although our eyes are constructed to see them up- 
side down, has never been satisfactorily explained. 
Anatomical reasons are sometimes given. It is sug- 


gested that the optic nerves, which transmit the vis- 
ual impression to the brain, cross 
each other, and that the inverted 
image of the retina will there- 
fore be seen vertically. It seems 
that in all these explanations the 
theorist confuses the subjective vis- 
ual impression and the merely 
objective optical phenomenon, viz., 
the production of an image on the 
retina. 

That upright vision is quite inde- 
pendent of the position of the im- 
age on the retina, may be inferred 
from the fact than on inclining the 
head, we still see objects in their 
proper positions, although the posi- 
tions of the images on the retina 
are changed. The question natu- 
rally arises: By what standard, 
conscious or unconscious, does the 
eye judge in gaging the upright po- 
sition of things independently of 
the position of the head? Is there 
perhaps some organ which acts like 
a carpenter’s plumb-line or spirit- 
level and indicates the direction of 
a given line? 





. 1,—Incline your 

oti degrees and 
angle o a 
po apr the filament of 
an incandescent lamp. 
The filament will ap- 
pear vertical -” in the Si Hi Maxi 
top re. Shut your Tr ram axim has ven 
po day y head sl 


our 
in its zormal vertical 
position and then open 
your eyee, The fila- 
ment will fora moment 
ys aed inclined as in 

second figure, In- 
cline ag A oy! 45 de- 
grees to t, stare 
at the filament, close 


some thought to this problem. His 
views were seriously influenced by 
a chance observation. One day, 
when he was tired from a long rail- 
way journey, he noticed, on looking 
at an incandescent lamp, and then 
closing his eyes, that a distinct 
image of the filament still re 
mained, which is a well-known opti- 
cal phenomenon. After turning his 
head to the right about 45 deg. still 
looking steadily at the lamp for about half a minute, 
he closed his eyes and placed his head in a vertical 
position. He then found that the image of the fila- 
ment was inclined 45 deg. in the other direction. He 
now turned his head to the left, and again looked 
steadily at the lamp. On closing his eyes and placing 
his head in a vertical position, he distinctly saw two 
images of the filament crossing each other at about 
90 deg. (Fig. 1.) This proved to his mind that the 
position of the head and the angle of the image on the 
retina had nothing whatever to do with seeing things 
right-side up. Not only this, but it showed at the 
same time that we judge the position of objects on the 
retina by comparing them with some organ which is 
a part of the mechanism of seeing, and which is con- 
trolled by the attraction of gravitation, as are the 
instruments used by the carpenter and builder above 
referred to. 

The next experiment was to ascertain if this organ 
could be influenced by any force other than gravi- 
tation. If we place a spirit-level on the edge of a 


geen 
other at right angles. 
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caused to travel in a large circle until the centrifugal 
force was just equal to the force of gravity, objects 
really vertical appeared to be tilted to one side, thus 
establishing a new standard line which the organs of 
sight use for comparing all objects seen. (Fig. 2.) 

Suppose that we have a large circular room, 30 feet 
in diameter; suppose that we spin this room on a 
vertical axis fourteen times each minute. If a man 
should stand at the extreme outer edge of the room, 
he would be pulled outward with a force exactly equal 
to the force of gravity. If the floor on which he stands 
is dead level, it will appear to him tobe tilted upward 
45 deg. and that he is standing on the lowest edge; if 
he stands on a platform which is really tilted 45 deg. 
above the horizontal, it will appear to him dead level, 
while the rest of the floor, which in reality is level, 
will be tilted upward. Under these conditions the 
pressure of his feet against the platform will be in- 
creased 40 per cent. 

It is evident under these conditions that it is only 
at the extreme edge of the floor that the maximum 
effect is produced. Centrifugal force diminishes as 
one moves toward the center. 

Fig. 3 shows the approximate shape of the floor that 
must be used in order that the centrifugal force and 
gravity may balance each other, no matter on what 
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. 4,—In order that every part of the rotati: Son aah aoe 
level to those standing on it, it must be so cu tha! 

and the force of gravity will exactly balance each other. 

shows the exact shape of 

correct parabolic curve. 


part of the floor one stands. Its shape is a parabola. 
If two people stand on opposite sides of this parabolic 
floor, it will appear to each that the floor immediately 
under his feet is dead level and all the rest of the 
floor tilted upward, while the person standing on the 
opposite side appears to be walking on a vertical sur- 
face. Fig. 4 shows the exact shape of a parabolic floor 
30 feet in diameter and making fourteen turns a min- 
ute. It will be observed that the extreme outer edge is 
45 deg. above the horizontal. 

If a person is placed on a rotating platform inside 
of a stationary room, he will become dizzy; and con- 
versely, if a man is placed on a stationary platform 
and the room revolved about him, he will become 
dizzy in exactly the same degree. Look in a revolving 
mirror, and you will become dizzy. Hence, our rotat- 
ing parabolic floor must be mounted in a room that 
rotates with it.- No dizziness will then result. The 
most convenient way to do this is to place the rotating 
parabolic floor inside of a large rotating sphere, which 
may be ertered through the center at the bottom. In 
order to give the sphere an attractive appearance, the 
outside is mapped off and painted like a large terres- 
trial globe, 

Our front-page illustration shows a vertical central 
section of the sphere with the pedestal on which it is 
mounted and the driving gear. The 
entrance and the stairways may be 





either covered over or provided 
with a rail, which is not shown in 
the drawing. 











Some very curious and interest- 
ing phenomena will be manifest 
with this apparatus. While in rota- 
tion, the floor immediately under 
your feet will always appear level. 
Walk from one side to the other, 
and the whole apparatus will seem 
to tilt over exactly as if it were 
floating in water, and as if you 
were infinitely heavy and everyone 
else infinitely light. You can walk 
with perfect freedom in a circum- 
ferential direction, but if you walk 
quickly in a diametrical direction, 
you will be apparently pushed to 








Fig. 3.— Section of a bolic floor. To 
ently the spot on which ehe fe standing. To ber the man 


ing horizontally from a vertical surface, The man cherishes the same illusion about the woman. 


slowly revolving table, the liquid is thrown outward 
and the air bubble inward; if we hang a plumb-line 
to a rotating arm, it will be thrown outward by cen- 
trifugal force to an extent governed by the speed of 
rotation. The line will never be vertical except when 
the arm is stationary. Are the organs of sight simi- 
larly influenced by centrifugal force? Actual experi- 
Ments have demonstrated that they are. It was found 
that if a person were placed in a receptacle, which was 





one side. You will find it most dif- 
ficult to walk in a straight line 
except very slowly. A cyclist rid- 
ing in the direction of revolution 
adds his own centrifugal force to that of the appa- 
ratus. He is able, therefore, to ride off this parabolic 
floor and upon the inner walls of the sphere. To those 
standing on the extreme edge of the parabolic floor, 
he is seen riding up the walls of the room across the 
ceiling and down on the other side. If mirrors are 
placed above the floor, the whole interior of the sphere 
seems filled with people, feet pointing outward and 
heads inward. It is believed that this system is well 


adapted for a sKating-rink. Mounted on roller skates, 
you could perform some most extraordinary feats with 
very little effort. It is said that no roller skates ea 
ever be made in which the coeffieient of friction ts sb 
small as it is with the ice skate; but with this systeni, 
by increasing and diminishing the speed periodically, 
say four times a minute, the friction would disappear 
altogether, the motive power doing all the work and 
the skater nothing. In a skating-rink the floor would 
of course be larger and 
flatter, and the rotation a 
much slower. a 
{Interesting as the 

principle upon which “a, 
the Magic Sphere is con- 5 
ceived undoubtedly is, bl 
we may be permitted to . 
disagree with portions Ww 
of the author’s explana- SA 
tion. Above all, we 
question the existence of 
any gravitational sense- 
organ, A man placed at 
the outer edge of a ro- 
tating table and sub- 
jected to a centrifugal 
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b. He will asa 0 | 
force which just balances in Rod pe geun ‘ 
the force of gravitation dotted line will appear eo 


would, in moving toward 

the center of the table, incline his body forward, so 
that the force of gravity would be permitted to gain 
the ascendency. He does this in response to the 
mechanical requirements of his position. In that in- 
clined position he would not experience much diffi- 
culty in walking despite the author’s contention. Fur- 
thermore, objects would appear tilted because he is 
himself tilted, because he refers the position of other 
objects to himself, and not because of any hypottietical 
gravitational sense. We believe that the author has 
failed to take cognizance of this involuntary inclina- 
tion of the body when subjected to the action of 
centrifugal force in explaining the paradoxes of the 
Magic Sphere. Similar phenomena are ebserved on 
ordinary railway trains traveling on curves at high 
speed, when the outer rail is appreciably elevated 
above the inher rail. Because we assume that the car 
is vertical, houses, trees, and telegraph posts seem 
askew as we whirl around the curve. We form part 
of the train, we refer the external objects to our- 
selves, and hence we see them inclined. We are al- 
ways subject to the action of gravitation and we 
always compare external objects with the vertica! tine 
that passes from our heads through our bodies.—BE».] 
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An invention which will be of inestimable value to 
the blind has been effected by Mr. W. G. McLaren, of 
Edinburgh, whereby the ordinary, laborious, and ex- 
pensive process of punching the Braille letters is 
superseded. He has also perfected a process of print- 
ing the embossed Braille letters on aluminium sheets 
instead of paper. The sheets are far easier to read 
than the best paper books, especially by those who 
have become blind late in life, or whose fingers are 
not very sensitive. They are also practically inde- 











er co 


structible. The thickness of the sheets ta 0.004 inch, 
and a book of twenty royal quarto pages can be pro- 
duced for $1.26 per copy. By means of the McLaren 
printing process, a ten-page paper in Braille type can 
be sold for two cents per copy. Hitherto the produc- 
tion of books and papers for the blind has been so 
prohibitive as to be beyond the reach of all except the 
privileged few. : 
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THE HOT-AIR BOILER. 
The development of the automobile and the ever 
increasing demand for small motors of high power and 


light weight have established conditions which are 
fairly well met by the gasoline engine—far more sat- 
isfactorily indeed than by the steam engine or the elec- 
tric system; and yet a gasoline engine even of the best 
possible construction is, in regurd to flexibility of 
power and ease of control, by no means, the equal of 
either of ita rivals. A gasoline engine generates power 
very economically and is of light weight and conve- 
nient proportions; but it usually requires a variable 
speed reversible transmission, to render its power 
available for the purpose of an automobile; and in 
addition to this it must be cranked by hand to start 
it. It also requires a considerable amount of dead 
and otherwise useless weight in the form of a flywheel. 
in order to convert its sudden explosive impulses into 
continuous rotary motion. 

The steam engine, on the other hand, is instantly re- 


versible, and may be stopped and started and controlled 
with the greatest ease; but the inevitable steam boiler 
with its roaring fire and an insatiable greed for fuel, 


forms a most unwelcome accompaniment. There is, 
however, an improvement upon the steam boiler. This 
is a pressure-generating device which, for the sake of 
brevity and convenience, we may term the hot-air 
boiler, otherwise known as the thermic or thermo- 
dynamic generator, or continuous-combustion gener- 
ator, etc. This device, as originally conceived, con- 
sists simply of a steam boiler without a stack, and 
with a firebox or combustion chamber inclosed within 
the shell, the products of combustion being discharged 
directly through the water into the steam space of 
the boiler. A blast of air and gaseous fuel is con- 
tinucusly forced into the firebox, under a pressure 
which must of course be a little higher than that of 
the boiler. The products of combustion come into 
actual contact with the water, mingling with and 
superheating the steam, and adding their volume to the 
working fluid of the generator. 

The writer once tried an interesting experiment 
along this line, which any one may repeat with the 
apparatus shown in Fig. 1, in which A is the combus- 
tion chamber cr firebox, consisting of a piece of 2\%4- 
inch iron pipe, 8 inches long, one end of which is open, 
and the other capped and reduced to receive a piece of 
%-inch pipe, B, about 3 feet long. This is the mixer, 
gas and air being led into it by the arrangement shown 
at the top. The air enters at C under a few pounds 
pressure, and the gas is admitted at D. The firebox, 
A, is lined with asbestos, secured by means of water 
glass used as a cement, The purpose of this lining is 
to fire the gas, and burn it completely within the walls 
of the firebox. After being lighted and properly ad- 
justed, this device was plunged vertically with the 
open end down into a barrel of water. The effect was 
an amusing spectacle, a veritable conflict of fire and 
water. The gas mixture, kept alight by the asbestos 
lining, continued to burn within the firebox, and is- 
sued forth flercely into the water in spite of the efforts 
of the latter to extinguish the flame. In a surpris- 
ingly short time the water was boiling hot and in a 
state of violent ebullition, the disengaged steam being 
doubled in volume by the burnt air and gas which 
mingled with it. 

No acourate test of the arrangement was made to 
determine the amount of gas necessary to effect a 
given evaporation, but it is evident that the thermal 
efficiency must be very high. The fire-box being of 
sufficient size, the combustion of the fuel is completed 
within it, and the hot products impart their heat to 
the water by direct contact as they rise in a torrent 
of expanding bubbles to the surface. 

The basic idea upon which these generators are built 
is by no means new. Propositions for the construction 
and use of such generators, usually for stationary 
power plants, have formed the subject of a number of 
patents, and have occasionally appeared in the columns 
of the technical press; but notwithstanding this, the 
idea would seem to be little known, and so far as the 
writer is aware, the method has not yet been practical- 
ly applied to either road or marine locomotion. This 
is probably on account of difficulties which arise from 
defects in the compressed-air and fuel-reguiating de- 
vices, It seems evident, however, that the system is 
capable of successful development, and promises ad- 
vantages of such a nature as to merit further consid- 
eration. 

The intention of the first experimenters with this 
system of power generation was evidently to construct 
a boiler im which steam would form the principal 
part of the working fluid, the stream being super- 
heated and considerably increased in volume by the 
burnt air and fuel gases which mingle with it. The 
more modern idea, however, is to so construct the 
generator that the working agent will consist prin- 
cipally of the highly-heated products of combustion 
mixed unavoidably with a little steam; the water 
being used only to cool the gases slightly, and to 
moderate the otherwise excessive temperature of the 
generator and engine. 





Scientific American 


Fig. 2 shows the principle upon which these thermic 
pressure generators are constructed, in which A is the 
boiler shell, B the combustion chamber, and C the inlet 
pipe for the gas and air, the water being carried in the 
space surrounding the combustion chamber, as shown. 
The air and vaporized fuel or gas is forced in through 
the inlet pipe, C, under a pressure slightly above that 
of the boiler. The combustion chamber should be 
lined partly at least with asbestos, to keep the flame 
alight. It might aiso be furnished with an electric 
sparker for starting. The amount of steam produced 
by this device would depend upon the size of the com- 
bustion chamber and the surface exposed to evapor- 
ation. It is desirable, however, to so proportion the 
arrangement that the steam will constitute from one- 
fourth to one-third of the total volume of the working 
fluid. This would probably moderate the temperature 
of the generator to such an extent that an ordinary 
double-acting steam engine could be employed. The 
economy of performance would of course not be quite 
equal to that of an internal combustion engine, but 
it would be far superior to that_of an ordinary steam 
boiler. In fact, the fuel cost of driving an automo- 
bile by this system should not exceed one cent a mile, 
per thousand pounds weight, with gasoline or other 
liquid fuel at 15 cents a gallon; and the quantity of 
water to be carried would not exceed one-third of that 
necessary with a steam boiler and engine of equal 
power. Another welcome advantage would be the 
small size and light weight of the generator. For a 
6-horse-power automobile system, the diameter of the 





























Fig. 2. 
A HOT-AIR BOILER. 


outer shell A, in Fig. 2, need not exceed 8 inches, with 
a height of 16 inches. The combustion chamber might 
be about 3 inches in diameter and 12 inches high. 
The air required would be about 25 cubic feet per 
minute at atmospheric pressure; and to compress this 
air to 250 pounds per square inch would consume 
something like one-sixth the power developed by the 
engine; if this was originally 6 horse-power, we would 
have left 5 horse-power available for work. 

There would be no visible fire, or danger from fire, 
in a power system of this kind, and no flywheel and 
no transmission. In fact, the convenience and flexi- 
bility of the steam engine would be combined, to a 
considerable extent at least, with the thermal economy 
of the gas engine. The system migh. also be recom- 
mended as a very useful factor in the solution of that 
vexed problem, the gas turbine. 


—— 
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The Current Suppiement, 

The services rendered to mankind by the canal engi- 
neer have, perhaps, been undervalued. The opening 
article of the current SuprLemMeNt, No. 1589, dealing 
with canals, ancient and modern, seeks to remove this 
impression and establish him in favor by reviewing his 
ancient and modern work. The devotion of Herbert 
Spencer to the study of philosophy has somewhat ob- 
scured the fact that his early life was that of a pro- 
fessional surveyor and engineer. In a brief biography 
his engineering career is instructively discussed. Sta- 
tistics are given of the passengers carried by the large 
Atlantic liners. Mr. J. E. Thornycroft writes authori- 
tatively on gas engines for ship pr ~ulsion. Artificial 
fuel forms the subject of a wel-onsidered article. 
The English correspondent of the ScrenTIFIC AMERICAN 
writes on some interesting applications of the gaso- 
line motor. R. A. Hadfield presents some unsolved 
problems in matallurgy. The influence which the dis- 
covery and the use of metals have had in uplifting 
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man from his early low estate is discussed by Nelson 
P. Hulst. Still another metallurgical article is that 
on the annealing of metals by W. J. May. To secure 
the greatest efficiency in a battery, the elements must 
be arranged so as to adapt the electro-motive force 
and the interna] resistance to the resistance of the 
external circuit. How this may be best accomplished 
is told in an article by George M. Hopkins on the 
arrangement of battery cells. Major Ormond M. Lig. 
sak writes on primers and fuses for cannon. 
OO 
Automobile Notes. 

The next test to attract the attention of automobil- 
ists in America is the second annual economy test of 
the New York Motor Club. This test will be conducted 
on the ton-mile basis, the total cost of operating a car 
per ton-mile being compared with the railroad fare, 
The test will occupy three days—June 20, 21, 22—and 
will be run from New York to Albany, Springfield, and 
New York. The total distance is 430 miles. Accurate 
records will be made of fuel and oil consumption and 
repairs of all kinds. 

Out of the forty-eight contestants who started in the 
2,444-mile Coupe d’Or endurance test in Italy on May 
10, but sixteen succeeded in finishing on May 24. The 
test ended at Milan, the last day’s run being but 98 
miles. The first cars to finish were a San Giorgio- 
Napier driven by McDonald, an Itala driven by Cagno, 
and a Fiat driven by Lancia. The winner of the test 
will be announced later. The test was an exceedingly 
strenuous one, and only one-third of the starters fin- 
ished. This was a much poorer showing than has been 
made in any of the several endurance tests that have 
been held in this country. 

Upon the arrival of the 16-horse-power Reo “Moun- 
taineer” touring car in New York on June 10, the first 
“round trip” across the continent in an automobile 
was completed. Percy F. Megarga: and David F. 
Fassett have driven this car over 12,000 miles since 
last August, under all sorts of conditions and in all 
kinds of weather. That an automobile can survive 
such a test, during the course of which its drivers 
several times nearly lost their lives, is the best proof 
of the soundness of construction of the American car. 

The first big touring event of the year—the contest 
for the Herkomer trophy—was started in Germany on 
June 6. The first day’s run from Frankfort to Munich 
was marred by the overturning of a car on a sharp 
turn and the serious injury of its occupants. The test 
was for touring cars carrying four persons. It con- 
sisted of six daily runs of from 200 to 250 miles each, 
and also of a series of hill-climbing and brake tests. 
The only American entrant was Percy Pierce, of Buf- 
falo, who drove an “Arrow” touring car of his own 
make, similar to the one with which he won the Glid- 
den trophy in this country last summer. The most 
notable entrant in the tour was Prince Henry of Prus- 
sia, the brother of the German Emperor. ‘ 

The course and rules of the Glidden tour have at 
last been determined. The contestants for the trophy 
will start from Buffalo on July 12 and travel eastward 
to Saratoga, thence north to Montreal and Quebec, 
and then south again to the Rangeley Lakes in Maine 
and the White Mountains in New Hampshire. The 
total distance of the tour is 1,443 miles. The cars will 
be obliged to keep to a schedule, a pacemaker being 
provided, and points will be deducted for falling be- 
hind or on account of stops for repairs. No repairs 
or adjustments will be allowed in the garages, and 
the time for these and for filling the oil and fuel tanks 
will be counted in the running time. This event is 
open to touring cars carrying four people of an average 
weight each of 125 pounds. Non-contestants for the 
Glidden trophy may enter the tour and not be obliged 
to obey all the rules under which it is conducted, un- 
less they so desire. The following additional trophies 
will be given: One trophy, offered by Paul H. Deming 
to the entrant, not a contestant for the Glidden trophy, 
who has the lowest penalization under the rules; re 
pairs, replenishments, replacements and inspection in 
garage being permitted. This trophy is to be compet- 
ed for between Buffalo and Bretton Woods. One 
trophy to the club from whose membership the largest 
number of entries are received in proportion to the 
total active membership of the club. One trophy te 
the winner of a hill-climbing contest. One trophy to 
the winner of a brake test. One trophy to the winner 
of an obstacle race. One trophy to the car having the 
least tire trouble during the contest. One trophy to 
the car which shall complete the tour from Buffalo to 
the end of the tour under the most adverse conditions 
and with the greatest number of tire and mechanical 
troubles. 





os 

A writer in the American Machinist stated recently 
that a steam pipe of 6 inches to 8 inches diameter was 
covered with a wooden hox of 12 inches diameter 
which was filled with a sawdust mortar, one barrel of “y 
lime to five of sawdust. Before covering the pipe 
nearly 700 feet in length—it condensed 1,440 pounds 
of water hourly; after covering it condensed 196 
pounds hourly. 
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Correspondence. 








Wooden Bulidings of San Francisco, 
To the Editor of the SciENTIFIC AMERICAN: 

Permit me to say a few words in correction of a 
misapprehension as to our buildings which seems to 
prevail on your side of the continent. In speaking of 
the fire in San Francisco in your issue of May 13 (de- 


layed in transmission), you several times allude to 
the “intense heat” of burning redwood. As a matter 
of fact, we do not build our dwellings or other wooden 
buildings of redwood, but of what is known in the 


trade and commonly called Oregon pine, though it is 
not pine, and most of it comes from Washington. It is 
the Douglas spruce with some yellow fir, which is uni- 
versally used on this coast for construction purposes. 
In an ordinary dwelling the frame, joists, floors, fur- 
ring, lath, ete., is all spruce or fir, only the weather 
boarding and shingles are redwood for the reason that 
they stand the weather better and are much less in- 
flammable. As for the “intense” heat that came from 
the burning redwood, it is about the poorest firewood 
we have. A large building of wood like the Pleasanton 
or Bella Vista hotel, with a diagonal pine sheathing 
under the weather boarding, is about eighty per cent 
pine, arranged in the most favorable manner to pro- 
duce an intense heat, and I have often commented on 
the risk of such construction. Redwood is too expen- 
sive and does not possess the strength necessary for 
buildings, while the spruce we use is as strong as 
eastern oak and much cheaper than redwood. 
Henry S. DURDEN. 

San Francisco, Cal., May 22, 1906. 

OS 
A Perpetual Calendar, 
To the Editor of the ScrENTIFIC AMERICAN: 

Some notes and queries in recent issues, discussing 
the above topic, with the object of rendering us inde- 
pendent of the almanac makers, tempt me to describe 
a mental date finder of my own, employed by me for 
many a year past. 

The calendar is based on a fact that gave me some 
little pleasure at the time of its discovery, namely, that 
Independence Day, as well as the 4th of the 4th month 
in any year, the 6th of the 6th, the 8th of the 8th, the 
10th of the 10th, and the 12th of the 12th month, 
always fall on the same day of the week. 

In 1906 this starting point happens to occur on a 
Wednesday. Consequently, should the difference be- 
tween any date in April, June, August, October, or 
December, 1906, and its month be 0 or a multiple of 7, 
that date must necessarily be a Wednesday also. For 
other months a slight correction is requisite, but the 
adjustment numbers, where such are needed, can easily 
be memorized from the following simple table: 





Correction for For leap 

Months. ordinary years. years. 
1 2 2 5 3 6 
3 4 4 0 4 0 
5 6 4 0 4 0 
7 8 4 0 4 0 
9 10 3 0 3 0 
11 12 3 0 3 0 


The interpretation of which is that in May, June, and 
July, for instance, 4, 0, and 4 respectively must be 
added to the month before subtracting from the given 
day of that month. - A remainder, then, of 5 would 
mean that the date in question, assuming we are still 
dealing with the year 1906, falls on a Monday (i.e., 
five days after Wednesday). Similarly a —5 resultant 
would represent a Friday. 

The process of ascertaining the relation of a date in 
one year to the corresponding date in another has 
already been explained in your columns. It involves 
the addition of intervening leap years to the difference 
between the years under consideration. 

To express these conclusions algebraically: 

Let d=the day of the month. 

m =the number of the month. 
=the correction figure for the month m. 
D=the day of the week relatively to that of In- 
dependence Day of the year y. 
Iy=the day of the week on which Independence 
Day falls in the year y’. 
I=the number of leap years between y and 
¥y iD. 

P,q,r any integral numbers. 

Then 

(1) d=D—Ty+m+cila 

gives the days of the month in any year on 
which a named week day falls. 

(2) a.ly+pmly+ptlila 

and 

(2) bD.ly—p=ly—p—1i7¢@. 

Supply the relation of the radical or Inde 
pendence Day of the year y to other years. 

(3) d/m/y=ly+d—m+c+7¢@ 

gives the day of the week, relatively to the day 


on which Independence Day falls in the year y. - 


Or generally; 
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(4) d/m/yr=ly+d—mtec zelornytdelea 
using the positive sign of (yr wy + 1) when yr 
is a year subsequent to y and the negative sign 
for anterior years. 

A few examples may be given by way of illustration, 

starting from I... Wednesday: . 

1. Which dates in May, 1906, are Fridays? 

e. formula (1) D —I 5 = 2; m=5; c= 4; 
=2+5+447¢ 
yrs? 4th, 11th, 18th, and 25th, May, 1906. 

2. Give the days of the week for Independence Day, 

1951 and 1776. 
From formula (2a) I. D. 1951 == Wed + 45 + 11 — 
56 = Wednesday; e 
and from formula (2b) I. D. 1776 = Wed — 130 — 30 + 
161 = Wed + 1= Thursday. 
3. 1.12.06 from (3) = Wed + 1—i127 +04 4= 
Wed + 3 = Saturday. 

4. 30.9.1910 from (4) = Wed + 30 — 9 + 3 + 

4+ 1— 21 = Wed + 2 = Friday. 

5. 24.1.07 from (4) = Wed + 24 —1+2— 39 +9 

+ 28 = Wed + 1 = Thursday. 

I venture to think that these methods are simpler, 
for the purposes of mental calculation, than the others 
which have hitherto been discussed. ~~ 

A. H. C. HaMILTon, 


Allahabad, India. Barrister at Law. 
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Simple Surveying. 
To the Editor of the Screnriric AMERICAN: 

I beg to submit to you another simple method for 
measuring the distance across a river or between two 
points. For the first purpose, select an object on the 
opposite bank of the river, as at A in the accompany- 
ing drawing, Fig. 1, and at B, on the side of the river 
at which the observer is stationed, place a page of the 
SCIENTIFIC AMERICAN folded, as shown, into a right- 
angled triangle with the right angle at the point B 
and one side coinciding with the line from B to A. A 
leaf of a note book or other sheet of paper is, of course, 
also available, and the folded sheet forms a right- 














angled triangle having acute angles each of 45 deg. 
The observer now moves along the bank of the river 
with the paper triangle in the direction of a line 
formed by an extension of the side B C until a point, 
D, is reached where one side of the triangle coincides 
with the line from B to D and the hypotenuse coin- 
cides with the line from D to A. D B will then be 
the equal of the distance from B to A. To ascertain 
when the observer has arrived at D it is necessary to 
sight along the hypotenuse of the triangle toward A 
and along the side of the triangle coinciding with the 
line, D B, to insure that the latter side still coincides 
with the line from B to D. 

To measure the height, for instance, of a tree, the 
observer first marks the height of his eyes upon the 
trunk at B, Fig. 2, and then walks away to a point, C, 
carrying the paper triangle with him, where the lower 
side of the triangle coincides with the line from C to 
B, while the hypotenuse coincides with the line from 
C to A, the top of the tree. The observer sights along 
the hypotenuse and a side of the triangle as in the 
first case. The distance from C to B plus the height 
of the observer’s eyes above the ground is the height 
of the tree. W. F. Davis. 

‘Osborne House, Victoria, B. C. 





Fireproof Ballding Construction, 
To the Editor of the ScienTivic AMERICAN: 

Will you allow me the courtesy of your columns to 
reply to the letter (published June 2) of your corre- 
spondent, A. Mayn, who seems to be under the impres- 
sion that a steel and iron structure would be fireproof? 

I should like to emphasize the fact that unprotected 
steel is not fireproof, although it would seem that this 
should now be generally known. In the handbook 
“Fire-Resistmg Design,” published by the Home In- 
surance Company, the writer says: “The vital point 
in fireproofing is unquestionably the proper protection 
of the structural members against the combined ac- 
tion of fire and water. A building in which the tron 
and steel work, although heavy, is improperly or en- 
tirely unprotected, may prove relatively weaker than 
a much lighter form of construction in which proper 
regard has been shown this feature.” Also in the 


Building Code of the National Board of Fire Under- 
writers it ie recommended that “iron or steel columns 
be protected with not less than four fuches of hard- 
burned brickwork, terra cotta or concrete.” The bulld- 
ing code of the city of Cleveland, Ohio, says: “‘Cover- 
ings for columns shall be of not less than eight inches 
of brick or four inches of semi-porous terra cotta.” 

It is obvious, therefore, that there is a consensus of 
opinion as to the need for protecting all the structural 
stee] of a building. In the Baltimore fire steel col- 
umns, protected by terra cotta, suffered but one or two 
per cent damage, while unprotected columns buckled 
and collapsed, bringing down floors and partitions, 
The report of the committee of the National Fire Pro- 
tection Association on this conflagration says: “Strue- 
tural metal work must ail be properly protected so as 
to withstand successfully the effects of severe heat.” 

Mr. Mayn’s question, “Why not use steel and tron 
only?” is answered by the above. Such a structure 
as he suggests would be earthquake proof, but would 
have no chance of surviving the intense heat generated 
in a great conflagration. In fact, the tendency is now 
to do away with steel or metal as 
This has recently been shown in the construction of 
the new Custom House in New York city. The huge 
dome in the center of the building is built entirely of - 
hollow tile, with hollow tile supporting ribs Instead 
of steel. Not only is the dome self-supporting, but it 
also carries the 140-ton metal and glass skylight top. 
The stairways are also built of hollow tile in the form 
of Guastavino arches with no metal or other support. 
Similar forms of construction are to be seen in the 
domic ceflings of the Gorham 
this city. The absence of fron in 
domes, ceilings, and stairways makes them the 
fireproof of any form of modern construction, _ 

New York, June 1, 1906, Ivy L. Lae. 
Water Tanks on Butidings Sanding by Rarthquakes 
To the Editor of the SciENTIVIC AMERICAN: 

In the Screntiric American of April 28 you have 
an article on earthquake-proof construction, in which 
you say: “Moreover, the ability of the fire 
ment to cope with such local ovtbreaks 
greatly assisted by an elaborate provision of 
pendent fire-service tank, of extra large capacity 
the top of every. building.” 

In relation thereto the following inquiry arises: 
When a sky-scraping structure ie rocking like a cradle, 
with an occasional short jerk like a boat in a chopped 
sea, what is going to become of your extra large tank 
of water on top of the building, where people are being 
hurled bodily out of their beds and are stopped by the 
hard wall of the opposite side of the room, tossed 
hither and thither like a helpless babe? I imagine 
that the water in the extra large tank on the top of 
the rocking building would slop over; or the whole 
affair, weighing many tons, might come down, carry- 
ing everything before it to the basement. You might 
correspond with Messrs. Woodward & Lathrop as te 
the large damage they suffered on account of a slight 
mishap to a water tank on their building. The acei- 
dent occurred some years ago. 1 also saw an iron 
stair-case carry everything before it to the base- 
ment. 

I think that heavy tanks, even under ordinary ctr- 
cumstances, when placed on buildings are a great risk; 
in a severe earthquake they would be fearful engines 
of death and destruction. 

I believe. that. in tall buildings no cornice or trim- 
ming work should be allowed except light metal se- 
curely riveted to the structural frame of the building. 
For earthquakes are liable to occur anywhere of earth, 
and should be considered as a risk. : 

Seismographs indicate an almost continuous trem- 
bling or vibrating of the earth's crust. 

I believe that steel tanks of extra large size should 
be placed in the basements of large buiidings, or in the 
streets, so as to enable the firemen to operate even 
when the water mains cannot be made to furnish 
water. 

I said steel tanks, advisedly, for there ate tnstensee 
where heavy blasts of dynamite have cracked cisterns 


ft 
it 
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underground cisterns should be built of steel 

in cement. Now, in case it is desired that water 
thrown to the tops of buildings, another tank buried 
nearby (possibly underneath the water tank) could 
be so charged with compressed air or other 
the principle of automatic fire extinguishers 
force the water to the desired elevation. 
The compressed-air chamber would be out 
of action if the connection between the tanks were de 
stroyed, so that possibly the safest plan would be 
to construct the two as one tank with partitions = 
Doubtless many millions of dollars’ worth of prop- 
arty could have been saved in San Francisco had there 
been steel cisterns buried at frequent intervals, where 
= fire engines could have obtained water. 

Joun W. Jones, 


in order to guard against seismic distarbances, the 
be 
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Washington, D. C., May 4, 1906. 
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THE LATEST AND LARGEST STEAMSHIP. 
In spite of the huge size to which the trans- 
grown, the dimensions 
liners to visit this 
port exceeds them all. The “Kaiserin Auguste 
Victoria,” of the Hamburg-American fine, 
which has just completed her maiden voyage 
to New York, is to-day the largest vessel afloat. 
She belongs to that class of passenger ships of 
moderate speed in which the space that in a 


atlantic steamer has 


of the latest of the new 


vessel would be given up to boilers and 
Because of 


faster 
cargo 
ability 


engines is reserved for 
the higher 
cured, the passengers can be carried at lower 


must be charged on 


revenue-earning thus se 


rates than those which 
such fast ships'as the “Deutschland.” 
The “Kaiserin 


mensions are as follows 


Auguste Victoria’s” main di- 


Length over all, 700 

















The Gymnasium. 


smaller sister ship “Amerika.” A new fea- 
ture, however, is the addition of one more 
deck, making no less than nine separate 
decks. The “Victoria” is therefore literallz 
a marine skyscraper. Up to the main deck 
the vessel is divided by twelve transverse 
bulkheads. The compartments that lie be- 
low the main deck have each separate com- 
panionways, so that at night and during 
stormy weather the bulkhead doors can be 
kept closed. Above the main deck are four 
other decks, of which three can be used for 
promenading, the total area being 30,000 
square feet. The promenades are from 12 to 
15 feet broad and the height between decks 
is from 8 to 10 feet. 

This huge ship is capable of accommodat- 
ing, including steerage passengers, as many 
as 3,500 souls. In the first cabin there are 
601 berths, in the second cabin 286, and in 
the third cabin 216 berths, making a total 
cabin accommodation of 1,103 passengers. 
The complement of the ship totals up 588 








View in the Palm Room. 


feet; beam, 77 feet; height from keel to boat deck, 87 
feet; height from water ‘ue to boat deck, 55 feet. From 
the keel to the top of the masts is 187 feet; the smoke- 
stacks measure 13 by 16 feet in diameter, being oval 
in section. The ship has a cargo capacity of 16,000 
tons, and a gross registered tonnage of 25,500 tons. It 
is estimated that when the engines have been running 
fof a few months, she will maintain a sea speed of 
17% knots an hour. The coal bunkers have a capacity 
of about 3,500 tons. 


The ship is driven by two four-bladed manganese 
bronze screws, 22 feet in diameter. The propeller shafts 
are 19.3 inches in diameter, and 217 feet in length. 
The motive power consists of twin, quadruple-expan- 
sion four-cylinder engines of 17,200 horse-power. Steam 
is supplied by eight double-ended and one single-ended 
cylindrical boiler. Forced draft is used and the steam 
pressure is 220 pounds to the square inch. 

The accommodations on the “Victoria” are planned 
on the same generous lines as those of the somewhat 


men, of whom 141 constitute the engine- 

room force, and 360 the kitchen and service 
personnel. The vessel has the usual luxurious suites 
of apartments, the decoration of which has been car- 
ried out with consummate taste, the colors being sub- 
dued and the furniture in simple and tasteful styles. 
There are the usual ladies’ rooms, music room, library, 
and a magnificent two-storied smoking room, with a 
broad sweeping stairway connecting the two floors. 
The furnishing of this room is in oak in natural 
color, and it is richly adorned with paintings by well- 
known artists. In addition to the main dining saloon, 























Upper Floor of the Smoking Room. 


THE LATEST AND LARGEST STEAMSHIP, 








there is a restaurant, where meals are served a la carte 
at any hour of the day. An excellent feature, which 
is characteristic also of many of the later German 
ships, is a gymnasium, which is stocked with appar- 
atus on which one may reproduce the motions and 
general exercise of horseback riding, bicycling, etc. 
As showing how completely the modern steamship 
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has been brought up to the level of comfort of the 
first-class hotel, it may be mentioned that there is on 
board a florist’s shop where fresh flowers can be pro- 
cured at any time during the voyage, while at the 
after end of the Kaiser deck is another feature that 
is entirely new on transatlantic steamships, namely, a 
palm garden, As will be seen from our illustrations, 
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this is a most dainty room, beautifully decorated 
with palms, plants, and flowers. The whole front 
is provided with windows of the size approxi- 
mately, of those found in a city house; while the room 
is further lighted by a glass cupola in the center of 
the ceiling, which is carried on delicately carved pil: 
lars. The walls and skylight are beautified with a. 

‘ 
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Corner of Palm Room, Showing Fountain and the Large Size of Windows. 














Nevel Deck; Raised Promenade Section at Rear of Space fox! Steamer Chairs. 



































Stairway from Lower to Upper Floor of Smoking Room. 


THE LATEST AND LARGEST STEAMSHIP, 


The a la Carte Restacrant. 
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flower-covered trellis, while in opposite corners are 
two grottoes modeled after those of Versailles. When 
seated in this really dainty room, and listening to the 
splash of water in the fountains, it is difficult to realize 
that the scene is laid upon the deck of a ship, and not 
in some city hotel or private conservatory. Like her 
predecessor, the “Kaiserin Auguste Victoria” is pro- 
vided with a passenger elevator, this being the second 
time that this modern invention has been installed on 
an ocean passenger steamer. A feature in the ship 
which will be highly appreciated is the great width of 
the passenger promenade decks, and the fact that on 
some of these decks there is a separate promenade, 
slightly elevated above the general level of the deck, 
along which passengers can walk without interfering 


with the view or inconveniencing those who are re- 
clining in chairs. 
— — ae 
EUROPEAN EARTHQUAKE RECORDERS. 
BY THE FPARIP CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
In order to show the present advances which have 
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light. This occurs at the half-hour point. In order 
that the photographic paper may be examined or re- 
moved at any time, the windows of the room should be 
provided with shutters, through one of which red 
light may be admitted. 

The instrument is placed so that the boom is in the 
meridian, or pointing north-south. It is given a cer- 
tain sensibility, which increases as the period of its 
swing increases, To this end it is adjusted for a 
pendulum swing of 15 seconds, counting a double 
swing. The clock-box is run on rails in and out of the 
instrument, and has a cover which is removed to wind 
the clock and replace the paper on the roll. Generally 
a 35-foot roll of bromide paper is used, wound upon a 
cardboard cylinder, so as to be easily put into place. If 
desired, the watch movement for recording the time 
can be replaced by an electric device. The marks can 
be made by an electro-magnet connected with a regu- 
lator clock giving contacts of 15 or 20 seconds in- 


terval. The paper strip is developed once a week in 
general. 
The information required for a seismogram is the 


date on which it was obtained, the Greenwich mean 
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In this connection we also give some of the 
results which have been obtained by the well-known 
Italian authority, Director Rafaello Stiattesi of 
the Geodynamic Observatory, which is located not far 
from Florence, and is well equipped with the most im- 
proved forms of seismographic apparatus. With his 
latest form of seismograph he succeeded in securing a 
very clear record of the San Francisco earthquake. It 
was secured by the new Stiattesi horizoytal pendulum 
apparatus having a mass of unusually heavy weight, 
this being no less than 1,100 pounds. He uses a lever 
arm which magnifies the vibrations 50 times, and they 
are recorded on a wide moving strip of smoked paper 


‘ which is unrolled before the needle by clockwork at 


the rate of 70 inches per hour. With this apparatus 
he recorded the first tremors of the earthquake and at 
some time afterward, the principal movement. Here 
the instrument gave a swing of no less than 18 inches, 
or 9 inches on each side of the center. Director Stiat- 
tesi, owing to the great clearness of the records and 
his long experience in this science of which he is one 
of the chiefs, has made an advance in the question of 
earth disturbances, having established a formula for 
calculating the distance of the dis- 
turbance point by means of the dia- 





beeen made in recording earthquake disturbances in 
the different ol vatori Murope, we illustrate some 
of the most recent work of Prof 

Milne, the Director of the Shide 

Seismographic Observatory estab- 

lished in the Isle of Wight, also 

some of the instruments and re 

searches of two of the leading Ital- / 
jan observatories. / / 


Prof. Miine is at the head of an {,} 


important project which is to sys- I1/ 


tematize the records of earthquakes 
and so establish a base of scientific 


ealculation and comparison of the \ \4 yy 


results, by which it is hoped to find 
some geyeral formule and conclu- \ \\ 
sions of value in this regard. Ow- \ 
ing to the great authority of Prof. 
Milne, the following information 
with which he has had the cour- 
tesy to supply the writer will be of 
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grams. To show how close his 
formula works, he states that his 
calculations from the diagrams 
gave the distance from the observa- 
tory to San Francisco, which is 
6,158 miles, to within 2 miles. His 
new instrument, which is shown 
here, consists of an iron bracket 
suspended on pivots from the wall’ 
and carrying a heavy weight on the 
outer arm. The arm carries a light 
pointer, which works against the 
short arm of a light aluminium 
lever, and the latter traces the rec- 
ord on a cylinder or a roll of 
smoked paper. — 

One of the most important cen- 








interest. As it has been established 
that the movements resulting from 
a large earthquake originating in 
any one portion of the globe can 
with the aid of suitable instruments be recorded 
in any other portion of the same, the Seismological 
Committee of the British Association have asked for 
the co-operation of observers in various parts of the 
world so as to extend and systematize the observations 
of this nature. The first object in view is to deter- 
mine the velocities with which this motion is propa- 
gated around, and possibly through the earth. To 
reach this result, all that is required at a given sta- 
tion is to have the times at which the phases of the 
motion are recorded. An instrument which takes the 
horizontal component of the movement is enough for 
this, at least to begin with. We may also secure other 
information in this way which will be of value. Thus 
we may be able to determine the force of sub- 


Record of the San Francisco Earthquake Made by the Stiattesi Recorder at the Quarto 


Observatory. 


times for the commencement of a decided motion and 
of a maximum motion. By taking the time between the 
first preliminary tremors and the first maximum, we 
may infer the distance of the origin of the shock from 
the observing station. 

Prof. Milne states that this type of instrument has 
now been installed in no less than forty-five different 
observatories, which are engaged in co-operating in 
this work, and it is hoped that some important data 
will be secured, so as to throw some light upon the 
many obscure points relating to earthquakes and vol- 
canic action, Besides the leading countries of Europe, 
we find the apparatus set up at observatories in Cey- 
lon, Egypt, Honolulu, India, Java, Japan, New Zealand, 


ters of seismological work in Italy 
is the Ximeniano Observatory, also 
near Florence, which has _ been 
brought to the first rank by the re- 
searches of Director Guido Alfani. We give a view of 
the new recording instruments which have been de- 
signed by this eminent scientist. They follow the same 
general lines as those which we have just described, 
but contain many improvements in detail. One of the 
views shows a double instrument consisting of two 
horizontal pendulums carrying very heavy weights. 
Both needles trace the records on the same sheet of 
smoked paper, and the two pendulums are placed et 
right angles to each other. 

The success of these instruments depends upon the 
method of suspension and the pivots of the pendulum 
arm, and especially upon the mechanical movement of 
the light recording lever. In the Stiattesi and the Al- 

fani instruments are found many ingenious de- 





marine disturbances, such for instance as have in- 
terfered with telegraph cables, and thus new light 
will be thrown upon changes taking place in the 
ocean bed. The records also throw light upon 
certain classes of disturbances which are now and 
then noted in magnetometers and other instru- 
ments susceptible to slight movements. Loval 
changes of level, some of which have a diurnal 
character, may also become apparent. 

The committee have selected a type of instru- 
ment devised by Prof. Milne as being the best 
adapted for attaining the object in view, and at 
present a number of the leading observatories in 
different parts of the world have been equipped 
with this apparatus so as to co-operate in obtain- 
ing the results we mention. The instrument con- 
sists of an iron bed-plate and stand (as shown in 
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tails which required a long study, but we cannot 
at present describe these fully, except to mention 
a great improvement which consists in connecting 
the pendulum arm with the short arm of the re- 
cording lever by means of a magnet joint, where 
the magnetism of a small iron rod holds the two 
pieces together and at the same time allows a free 
play between them. 

These two Italian observatories have secured 
some very fine records of the Calabria earthquake, 
also those of Russia, Formosa, India, and others, 
from which it is hoped to make calculations which 
will add greatly to our knowledge of these phe 
nomena. 


->-o-s 





Ie There a Cure for Color-Blindness? 
The question came up recently, according to 








the diagram) carried om three leveling screws. 
Resting against the needle-point or pivot project- 
ing from the lower part of the stand, and held in 
a nearly horizontal position by u tie, is a light alumin- 
jum boom. Attached to the outer end of this boom 
there is a smal! rectangular plate in which there is a 
slit. The booth is properly pivoted and balanced, so 
as to form a horizortal pendulum. When the boom 
swings to the right or left, the plate with its slit 
passes to and fro across a fixed slit in the lid of the 
box, inside which a 2-inch strip of bromide paper is 
driven by clockwork. Light from a lamp is reflected 
downward by a mirror to cover the whole of the latter 
slit, but it only enters the box to the right and left 
of the moving plate-and through the slit in the same. 
When the boom is steady, the result upon developing 
the band of bromide paper will be a white band equal 
in width to that of the moving plate, down the center 
of which is a clearly-defined line. To the right and 
left of the white band the paper is blackened by the 
Nght, The time intervals are shown on the bromide 
paper band by means of a watch movement whose 
minute hand, broadened out for the purpose, moves 
over the paper for about one minute and cuts off the 


Section Through Milne’s Photographie Recorder. 


Canada, South America, Syria, and others. In the 
United States it has been installed at Swarthmore Col- 
lege, Philadelphia, and at the Johns Hopkins Univer- 
sity of Baltimore. 

Besides the apparatus which we have just described 
for obtaining a photographic record, the Shide Observ- 
atory is also equipped with a type of mechanical re- 
corder devised by Prof. Milne. It also works on the 
horizontal pendulum principle, but in this case the 
diagram is traced in the usual way by a needle point 
upon a revolving drum, and the glass needle traces 
the vibrations upon a surface of smoked paper. This 
instrument is shown in the accompanying photograph, 
and it is of interest to observe that it traced the rec- 
ord of the San Francisco earthquake. The vibrations 
were recorded 15 minutes after the disturbance com- 
menced at San Francisco, and again at 40 minutés 
after the earthquake. It is inferred that in the first 
ease the vibrations were transmitted directly through 
the earth, while the later ones traveled around the 
circumference. 


the Central Zeitung fiir Optik und Mechanik, if the 
use of rosalin colored glasses sometimes recom- 
mended was a certain cure for, or help in, the 
case of that class of color-blindness in which red and 
green cannot be distinguished from one another. This 
question is answered in the periodical named, by Herr 
Pichon, of Cologne, in the negative, but with some 
reservations. 

Color-blindness is inborn; and it is impossible by 
means of glasses of any special color or kind to im- 
plant in a color-blind person that sensitiveness to 
color with which Nature has not endowed him. The 
fault lies with certain fibers in the retina. There is, 
however, a means by which even the perfectly color 
blind can be enabled to recognize and distinguish 
every color, and even every shade of every color 
without, however, being able to distinguish the colors 
as can the normal eye. This help is based on that 
principle of any coiored glass, by which it permits 
most easily the passage of ‘those rays whieh corres- 
pond to its own color; and tends to arrest all rays 
of the complementary color. Those who are color: 
blind to red and green cannot normally distinguish 
between these colors, both of which appear to them 
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through two of the glasses at once—side by side—until © 
he does observe a difference. 

In case a totally color-blind man wishes to distin- 
guish slightly differing shades of color. he must make 
combinations of red and violet, blue and green, yellow 
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yellowish o bluish. If, however, one afflicted with 
this ; of color-blindness looks at both red and 
green objects through a red glass, he will at once 
note a difference in the two colors, in that the red 
appears unweakened in brightness. In other 
words, red 
objects will 
appear to him 
lighter, while 
green rays will be 
absorbed by the 
red glass and 
hence green ob- 
jects seen through 
it will appear to 
him darker than 
when seen with 
the naked eye. As 
a complement to 
this, the red-green 
color-blind person 
will by the use of 
green glasses see 
objects that are 
really green 
brighter than 
with the naked 


eye, while red objects seen by him through the same 
green glass will appear to be darker than when viewed 
with the naked eye alone. 

If we ask one who is color-blind to red and green 
what color certain well-known red and green objects 
have—as for instance the 


foliage of an ordinary 
cherry tree and the cher- 
ries thereon—he will an- 
swer correctly, because he 
has heard from _ others 
what the colors of these 
objects are. But if we 


give a red-green color- 
blind person either red or 
green he can by 
their aid tell what color 
he observes, by the degree 
in which the glass affects 


glasses, 


the brightness of that 
which he sees. 

In the same way one 
who is color-blind to yel- 


low and blue can be helped 
to distinguish these colors, 
by means of either yellow 
or blue glasses, although otherwise undistinguishable. 
Through the yellow glass, yellow objects will appear 
brighter than with the naked eye alone; and converse- 
ly, the use of a blue glass will brighten to him all 
really blue objects and dull the brightness of all that 
are yellow. 

As regards those who are color-blind to all colors, 
they are only to be helped by a set of three different 
glasses—red, green, and violet. If one who is color- 
blind to red and green wishes to be able to distinguish 
between the various shades either of red or of green, 
the proper course is for him to supply himself with a 
set of three or more glasses, mounted in the manner 
of the lenses in a pocket microscope. If in looking 
through these at a red or a green object he notices no 
difference in brightness, no matter through which of 
the glasses he observes it, then he must look again 
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Double Horizontal Pendulam Seismograph Designed by Stiattesi of the Quarto Observatory. 





The Buildings of the Quarto Observatery. 















Double Horizontal Pendulum Designed 
b ido Alfani. 
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and orange glasses, and with these combinations he 
can distinguish twelve different shades. In this case 
it will be best to have the glasses set in pairs, each of 
the above-named combinations in a frame by itself. 
Of course these helps are of no use. for railway 
men, or those 
whose duty 
it is to ob- 
serve the col- 
ors of signals 
at sea; as in 
their case 
the use of 
such appli- 
ances is not 
admissi- 


: 





Milne’s Mechanical Recorder Which Gave a Recerd 
of the San Francisco Earthquake. 
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it is the materials containing the largest number of air 
cells or dead air spaces that give the moet efficient 
results as non-conductors of heat. Durability is also 
an important factor, and should be duly considered 
when selecting a material, as some good non-conduc- 
tors which would 
be fairly durable 
on low tempera- 
ture work, would 
be useless on high 
temperatures. 
_>- ore 
Danger of Rely- 
ing on Seerecy to 
Protecta Process. 
Some years ago 
the Goldschmidt 
Company, of Bss- 
en, Germany, per- 
fected a process of 
detinning 3 S 
scrap, but. instead 
of patenting the 
process they de- 
pended on secrecy 
to make it profit- 
able. The usual 
result of such practice followed. Two of the em- 
ployés knowing the secret, proved unfaithful and 
sold their knowledge to a concern which commenced 
the work in Holland and from there it was brought 
to America. The American concern in turn was 
served in the same manner. The result was that un 
desirable competition was established by two plants, 
one at Paulsboro, N. J., and the other at Joliet, Ill. 
The company first on the ground in this country com- 
menced suit against the competitor, seeking to enjoin 
them from using the knowledge obtained through the 
defection of one of their employés, The case was 
thrown out of court, as the court would not stain its 
hands with such disreputable proceedings, none of the 
parties having good standing. The operation of a 


plant on the principle of secrecy puts a premium on 








ble. In con- 
clusion it 
may be re 
marked, that 
there is a 
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dishonesty. The. patent 
laws of most countries 
effer adequate protection 
for most inventions and 
discoveries; if that protec- 
tion is not sought, but 
rather that of secrecy. the 
possibility of recovery of 
damages in case the secret 
is stolen by competitors is 


a alae 


very slight indeed.—Ma- 
chinery. 
——___-o« —---— 


According to the Ameri- 
can Manufacturer, the coal 








special kind deposits of North America 
of color- are estimated to contain 
blind- nearly as much as those 
ness caused of Europe, or 681,000,000,- 
by a disease Stiattesi Seismograph. The Weight is Carried on a Swinging 0 tons, but even this 
of the retina, Arm and is Connected with a Light Lever-Arm Tracer. gigantic figure is com- 
and which pletely dwarfed by Asia’s 
results in the inability to distinguish blue at wealth of coal, as to which it is at present impossible 


all, and one of the optic nerve, which results in total 
inability to see red. 
—_—_—_—_—__2_-o- > 
All tests that have been made show conclusively that 
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to make an even approximate estimate. China more 
especially seems to possess inexhaustible supplies, and 
a German scientist has put the coal deposits of the 
province of Shansi alone at 1,200,000,000,000 tons. 
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TEMPERED DUCTILE METALS. 
RY ARTHUK F. BHESLER. 

A process of tempering gold, silver, and copper has 
been discovered by Mr. Z. F. Vaughn, of Los Angeles, 
Cal By his method of tempering, it is claimed that 
the ductile metals are not only hardened, but their 
homogeneity are brought to such prac- 
tical perfection that a cutting edge is given keener 
and more durable than that of steel, because of the 
microscopic fineness and smoothneis imparted to it. 

The inventor's experiments were devoted 
chiefly to the manufacture of surgical in- 
struments of gold, his first production being 
a hypodermic needle of solid tempered gold. 
He has added to this all the instruments 
Prominent 


density and 


now in use in modern surgery. 
surgeons have given these instruments prac- 
tical tests and in every case the results, it is 
said, were entirely satisfactory. For sur- 
gical purposes, the inventor claims that in- 
struments of tempered gold are superior to 
those of steel, because of their non-corro- 
siveness and the ease with which they may 

sterilized The antitoxin needle is about 
two inches long and the needle for spinal 
anesthesia is about three inches long. There 
is no clogging; consequently it is not neces- 
sary to use wire. The needles are easy of 
introduction, the largest size passing through 
the tissue more readily than the smallest 
As the needle is entirely asep- 
tic, it leaves no mark. All wearing surfaces 
are soiid gold and may be either 24 karat 
or any degree of alloy The secret of the 
process appears to be in the solution used 


steel needle 


in tempering. 

The inventor states that tempered copper 
is not subject to that crystallization through 
vibration which limits the life of steel; that 
springs of tempered copper have not only as 
great elasticity and strength as steel springs, 
but that owing to the extreme slowness of 
the process of crystallization, they will re- 
tainethe spring temper for a practically in- 
definite period. It is expected that a most 
extensive use of tempered copper will be 
made for journal bearings. Owing to the 
great density of the metal, it takes a perfect 
polish with use and makes an almost fric- 
tionless bearing, free from danger of over- 
heating, and outlasting either Babbitt 
metal or brass for the purpose. 

Under a microscope, a razor manufactured 
by Mr. Vaughn showed a much smoother 
edge than a steel razor, and a test proved 
that it held its edge longer. 

—> + «+ - 
WELLMAN’S MOTOR BICYCLE SLED. 

Before leaving for Paris to arrange for 
the construction of his polar airship, Walter 
Wellman sent a representative to interview 
the automobile people of the country, select the best 
and make a cuntract for the building of a trial motor 
towing machine. The experience was disheartening. 
Almost every prominent concern had more orders on 
hand than could be filled, in which there was an as- 
sured profit, and to undertake an experimental ma- 
chine such as Wellman wanted “would throw the en- 
tire factory out of its stride.” 

After weeks of vain effort Wellman’s representative 
returned to Washington, enlisted the interest and co- 
operation of Charles M. Miller & Bro., who detailed 
George W. Wells, an automobile expert and a man of 
much originality of thought, to build the machine. In 
a stable in an alley-way in the 
northeast part of the city, where the 
desired secrecy could be had, the 
work was begun and finished. 

The motor and tri-car frame used 
were secured from a motor bicycle 
maker, but everything else was con- 
structed by hand under Mr. Wells. 
The motor is of 4% horse-power. It 
is intended for towing solely and 
not for speed and therefore is geared 
low, The machine can travel from 
two to thirty miles an hour over 
smooth ice. 

The runners used are of two pairs 
of Norwegian “ski,” -both having 
seen actual service in the north on 
Wellman’s two former trips and 
having been worn by Wellman him- 
self. The wood is therefore season- 
ed and can be relied upon. They 
are reinforced, however, with sheet- 
fron, underneath which are steel 
runners or skates. The front “ski” 
are the guides; the rear ones being 
used to take some of the weight 
from the tractive or driving wheel 
when soft snow is encountered, 
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which is frequent enough in the frozen North to make 
such a provision necessary. 

The driving wheel ia quite an interesting bit of 
mechanism, and is Mr. Wells’s invention. It is con- 
structed entirely of steel except for the rubber tire. 
The width of the wheel proper is about six inches, on 
the outer edge of which are broad teeth that are to 
give the power in the snow or soft ice. In the center 
is a pneumatic tire of rubber two inches wide. This 


is covered with steel wire to prevent puncture, and 
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this latter is covered with a strip of leather which is 

filled with sharp steel teeth about the size of the head 

of an ordinary screw, that will grip the hardest ice 

and, as Mr. Wells put it, will climb the side of a house. 
_ te” 

The steel chimney of largest diameter in the United 
States is at the smelting works of the Copper Queen 
Consolidated Mining Company, at Douglas, Ariz. This 
is 200 feet in height, 25 feet internal diameter, and 
34 feet diameter at the base. The steel chimney oj 
the Compania Minera de Penoles, at Mapimi, Mexico 
is 300 feet in height, 14 feet internal diameter, and 
24 feet in diameter at the base. 
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Sociological Effects of the Telephone, 

The “oyster king” of New York city has just been 
“put out of business” and has lost his monopoly of 
the trade because of the telephone. The connection be. 
tween cause and effect, and the bankruptcy of the bi. 
valve monarch is thus explained: Instead of going over 
to the docks on the Hudson River to buy oysters nowa- 
days, the big hotel and restaurant managers simply 
ring up the oyster planter on the telephone and order 
oysters direct, or give the order to the oyster agent, 
who telegraphs it to the planter. Then the 
oysters arrive by railroad train. That, they 
say, puts the oyster barge business “in bad,” 
and forces many of the old-time barge cap- 
tains to the wall. The telephones have wiped 
out the middle man or jobber. Consequently 
many of the old wholesalers have been driven 
out of business, and instead of twenty or 
thirty oyster barges lined up along the 
North River piers, there are now two or 
three at the foot of Bloomfield Street. 

Another sociological or economic effect of 
the telephone is noted by the Boston Herald 
as follows: “Even the rural mail carrier is 
in a measure anticipated by the telephone in 
many country districts. Now the farmers 
on the circuit in the Western States, where 
enterprise is a ‘hustler,’ and innovations are 
welcon'ed instead of being fought, are to re- 
ceive at least once a day, and perhaps twice, 
all the important news of the world. The 
system, it is said, ‘is being installed in Min- 
nesota, Iowa, and South Dakota, and within 
six months will be in vogue wherever tele 
phones are used in the rural districts. Not 
only this, but every schoolhouse will be con- 
nected, and while the service is being trans- 
mitted a recess will be had, after which the 
teacher will impart to her pupils the news of 
the forenoon. The farmers will have an 
added advantage, for they will get the news 
twice a day—at noon and at 7 o'clock in the 
evening.’ At first it was thought this would 
injure the circulation of newspapers, but the 
reverse is proving true. 
news grows by what it feeds on, and as the 
telephone operator can give in a twenty- 
minute talk only a mere bulletén of the news, 
the daily or weekly paper with ‘the particu- 
lars’ is eagerly waited for. ‘The most nota- 
ble result of the news service,’ says the man- 
ager of a rural telephone line, ‘is the in- 
crease in subscribers, and our merchants 
note a corresponding increase in telephone 
orders for goods to be sent by the rural 
mail carrier, while the farmer's visits to 
town have become less frequent, and are now 
seldom made when he is not going to market 
with his produce.’ ”’—Electrical World. 

—_——_- —> oor 

The big trainshed seems to be a thing 
of the past. The initial cost of these gigantic struc- 
tures, and that of maintenance, grew out of all pro- 
portion to the increase in the dimensions, and the pres- 
ent practice seems to indicate that the last of them 
has been seen. Besides their actual utility, the great 
train span was considered to have some advertising 
value, and it was no common thing to see announce- 
ments made that this or that railroad was to have the 
greatest trainshed in the world, but the limit of their 
usefulness has been reached. The cost of keeping these 
sheds in repair grew to be a very serious item, and 
another drawback charged against them was their in- 
adaptability to enlargement as it was found necessary 
to increase the number of tracks. 
What is known as the “umbrella 
shed” is taking its place. The um- 
brella system consists of a number 
of smaller sheds, each protecting 
the passageway between two trains. 
They are supported in the center, 
which explains their name. The 
roof is flared upward at the edges, 
so that the rain will be drained to- 
ward the center, where accommoda- 
tion is made for it to be carried off 
through the supporting pillar. A 
great portion of the shed roof con- 
sists of wire-glass to admit the 
light. Besides the economies of 
this new method, its possibilities of 
expansion in either direction are al- 
most unlimited. It can be readily 
made longer as desired at any time, 
and as new tracks are added to the 
terminal facilities, it is simply 
necessary to add a shed or two. 
This has been adopted by the Lacka- 
wanna Railroad Company for use at 
Hoboken, N. J., and will also be 
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made use of in the future by one or 
two western roads. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 
GARMENT-SECURING DEVICE.—J._ E. 
Ruoves, New York, N. Y. The invention per- 


tains to devices for securing garments in place, 
and more particularly to those adapted for 
use in connection with skirts and shirt-waists. 
Its principal objects are to provide such a de- 
vice which will hold the skirt from sagging 
and the waist from crawling and which will 
also draw down the front of the waist to give 


the pointed effect. 
BUCKLE.—L. Sanpers, New York, N. Y. 
The purpose of the Inventor is to provide a 


buckle especially adapted for the back-straps 
of trousers, vests, and other garments in 
which straps are used, but which may be em- 
ployed wherever a friction bite is desired, and 
to improve the construction of the buckle over 
that formerly secured to Mr. Sanders by Let- 


ters Vatent. 





Electrical Devices. 

AUTOMATIC INSULATOR.—G. M. CoRELL, 
New York, N. Y¥. This improvement relates 
to automatic insulators and closers for elec- 
trie circuits, It is to be used especially in 
connection with line-wires carrying electric 
currents; the object being to provide means 
for automatically cutting out the broken end 
of a tightly-strung conductor, such as a line 
wire. It provides a_ circuit arrangement 
whereby the flow of current in its circuit may 
be uninterrupted although the circuit has been 
severed at any point, 





Of Interest to Farmers, 

MILK-PAIL.—G. A. Jones, Ottawa, Kan. 
The object in this improvement is the produc- 
tion of a pail having a strainer attachment 
which will substantially close the mouth of 
the pail and protect milk from falling dirt 
and insects. The strainer may be readily re- 
moved or replaced. The invention relates to 
milk-pails, such as used on farms when milk- 
ing. 





Of General Interest. 

COLLAPSIBLE SCREEN.—L. Desonaes, JR., 
New York, N. Y¥. In the present patent the 
intention of the inventor is the provision of a 
construction of screen whereby it can be rolled 
up, making a small package for storage or 
transportation, and whereby also it can be 
quickly, conveniently, and firmly set up for use. 

NON-REFILLABLE BOTTLE.—G.,. C. ALLEN, 
Port Townsend, Wash. From this very simple 
bottle the contents may be poured at will but 
it cannot be refilled fraudulently. By reason 
of the offset position of the Inclined duct it is 
impossible for an instrument to be applied to 
the upper portion of the liquid-valve in order 
to open the same to allow a liquid to pass 
inwardly. This mechanism and bottle can be 
made for a cost of about ten cents. 

WOVEN FABRIC. H. Sararian, Yonkers, 
N. Y. In this instance the object is the pro- 
vision of a new and improved woven fabric 
designed for use as carpets, rugs, and the like 
and arranged with an exceedingly strong back 
to give the desired lateral stiffness to the fabric 
and to insure a soft tread. 

COAT, HAT, AND UMBRELLA LOCK.—R. 
H. Hesertine, Wilmerding, Pa. This inventor 
provides a combined holder for a coat, hat, 
and umbrella, the devices for holding the gar- 
ments and umbrella and the hasp having spring 
acted pawis controlling the same within the 
containing case, and the arrangement is such 
that a single key serves to release the several 
pawls at one operation. 

DIE.—J. J. Brossorr, Sait Lake City, Utah. 
The underlying object of Mr. Brossoit is to 
construct a single die formed of two members 
which may be used to perform all of the up- 
setting or hammering operations necessary in 
the construction of the drill. In attaining 
this end he provides a single die with two pe- 
cullarly-arranged working surfaces, so that by 
changing the position of the work in the die 
either one of two distinct operations may be 
performed, 


Hardware. 
COMBINATION-TOOL.—8, MorRKERT, Que- 
rida, Col. This tool is especially useful in 


the construction or repairing of wire fences. 
It is manipulated as a wire-cutter and ham- 
mer and operates in this connection substan- 
tially lke an ordinary hammer. Used as a 
screw-driver, the hammer-head operates as a 
handle to facilitate using of the driver. If 
leverage is not sufficient the lever of the cut- 
ter may be thrown out from the handle and 
used as a lever to facilitate the turning of 
the driver 

CHECK ATTACHMENT FOR PULLEYS 
AND CHOCKS.—R, Kvuretta, Brooklyn, N. Y. 
A purpose of this improvement is the provision 
of an attachment to echocks, leading-pulley 
blocks, and the like which can be set to permit 
the free passage of a rope through the chock 
or pulley or set to clamp the rope in such man- 
ner that at such time the more strain to which 
the rope is subjected the tighter the attach- 
ment will hold the rope. 





Household Utilities. 
RECLINING -CHAIR.—J. Laxpav, New 
York, N. Y. In this patent the object of- the 
invention is the provision of a new and im- 





proved reclining-chair arranged to allow the 
user to readily move the hinged back into an 
inclined position to suit the convenience of 
the user. Means allow the fitting of the oper- 
ating mechanism on chairs of different sizes 
and construction. 


FOLDING FURNITURE-LEG.—L. B. Jurr- 
cott, New York, N. Y. The invention resides 
in peculiar features of construction and ar- 
rangement concerned with the provision with 
two legs or supports, of links respectively 
pivoted to the legs and extended toward each 
other, their adjacent ends being connected 
by a rotatable member of such arrangement 
that the parts may be thrown into either ex- 
tended or folded position and held securely in 
either position. 


PICTURE-HANGING DEVICE.—L. Hortn- 
KO, New York, N. Y. The device is especially 
adapted for hanging heavy pictures. They 
may be conveniently and itiously lowered 
to the floor without detaching them from their 
supports and quickly restored to their normal 
position on the wall, or the pictures may be 
adjusted up or down on the wall and held 
securely in adjusted position. The device sup- 
ports a picture at the bottom as well as at 
opposite sides of the back. 





Machi and Mechanical Devices. 

TILE-MOLDING DEVICE.—H. Brssrr, 
Alpena, Mich. In the present patent the in- 
vention has reference to a device for simul- 
taneously molding a plurality of tiles in verti- 
cal position, The principal objects of the {m- 
provement are the provision of a simple form 
of mold for this and similar classes of work 
and to provide anefficient mechanism for op- 
erating it. 

MOLDING DEVICE.—H. Besser, Alpena, 
Mich. This device carries out the “hand” 
method of molding building-blocks and other 
articles from plastic material. The mold, 
which constitutes most of the device, is man- 





ipulated by hand to form a molded article; | 


and the principal objects of the present in- 
vention are to provide means whereby manipu- 
lation of the handles used for lifting the mold 
will result in automatically and simultaneous- 
ly withdrawing all the mold-walls from the 
surfaces of the molded article before the lift- 
ing operation is commenced, whereby these op- 
erations are made practically continuous one 
with the other. 

MOLD FOR HOLLOW ARTICLES.—RA. 
Besser, Alpena, Mich. In this case the in- 
vention refers to a mold for hollow articles, 
especially that class which are molded in a 
vertical position-—as, for example, drain-tiles 
and the like. The principal object of the in- 
vention is te provide means whereby an ex- 
pansible core cam be. readily-.end--pesitivety 
expanded and contracted by a very simple 
motion and to provide for this in a simple 
and convenient manner. 

ALARM.—F. M. Hopss, Halesboro, Texas. 
The object had in view In this invention is to 
provide an alarm for attachment to windows, 
whereby upon raising the lower sash thereof 
or lowering of the upper sash a bell forming 
part of the alarm will be sounded, indicating 
to inmates of the house that a burglar or 
other person is attempting entrance thereinto 
through the window. 

PILE-FABRIC LOOM.—J. K. DALKRANIAN, 
New York, N. Y. The aim of this inventor 
is to provide a loom more especially designed 
for weaving woven pile fabric—such, for in- 
stance. as shown and described in bis former 
application for Letters Patent of the United 
States. The loop-forming devices for the pile 
warp-threads, the tension device for drawing 
the loops tight around the weft-threads, the 
beating-in mechanisms, the heddies, and the 
shuttle mechanism all operate in unison to 
produce the results intended by the improve- 
ment. 





Prime Movers and Their Accessories, 


WAVE-MOTOR.—D. H. Mowen, Myersville, 
Md. The motor is designed to be operated by 
the action of the waves or tide; and it con- 
sists in the novel construction and arrange- 
ment of parts In which a weight is raised by 
the action of a float as a source of power and 
in which a construction of gears is arranged 
to transform the movements of the float into a 
continuous rotary motion for any useful pur- 
pose, 


OILER.—D. Herrmann, Guttenburg, N. J. 
The improvement pertains to oilers and ad- 
mits of general use, but is of peculiar value 
in relation to oiling of wrist-pins, high and 
low-speed engines, and other prime movers. 
It ts based upon the principle that a falling 
liquid is unable to follow a line of continually- 
changing direction at high speed. 





Pertaining to Vehicles. 

BUGGY-BOOT AND FASTENER.—P. J. 
Biaser, Fostoria, Ohio. One of the objects 
of Mr. Blaser's invention is the provision of a 
buggy-boot so constructed that it will be water- 
proof and padded, enabling it to be utilized 
as a seat, and so that it will be strong enough 
to support objects of considerable weight. 


Nors.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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A SIMPLE ADDING MACHINE. 


The accompanying engraving filus- 
trates an adding machine which, unlike 
most machines of this class, is the acme 
of simplicity. It consists of a square 
plate beneath which a large disk is 


-mounted to revolve. The disk is provid- 


ed with a ring of numbers running from 
zero to 99, the numbers showing through 


forated along its phery. Nine wider 
holes, which are and pear shaped, 





serve to guide a wire point, secured to a 
pencil, into the proper perforations of the 
disk when the machine Is being used; thus 
its operation is made very simple and 
positive. That the machine is the result 
of experience is showa by the employ- 
ment (and their convenient arrangement) 
of only nine numbers for the operator to 
use, which reduces chances for mistake, 
as well as making the operating very easy. 

The Eagle Adding Machine Company, 
106 Wall Street, New York, are the manu- 

urers. 














Marine {ton Works. Chicago. Catalogue free. 
.~ Wanted, add t iF 
seth eeetag metine Go a 
“U. 8.” Metal Polish, Indianapolis. Samples free. 


Inquiry Ne. 8150.—For machines for wall paper 
preparing | 


CSO ve soem ins mw 
olnantry ey 181, Wanted, address of Grms ‘n- 


1 sell patents, To buy or having one to sell, write 
Chas. A. Seott, 719 Mutual Life Building, Buffalo, N. Y. 


Jsautry Ne. 8152.—For manufactarers of cellu- 
loid glue. 


The celebrated ** Hornsby-Akroyd ” Patent Safety O11 

Engine is built by the De La Vergne Machine Company. 
Foot of East 128th Street, New York. 

Inquiry Ne. $153.—For manufecturers of alcoho! 
engines and devices for alcoho! lighting. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Stampings our 
Specialty. 43-47 8, Canal! Street, Chicago. 

Inquiry Neo. $144.—For manufacturers of rubber 
stamps made to ° 


Manufacturers of patent articles, dies, metal 
ping, screw bt work, hardware specialties, 
machinery tools, and wood Ober products. Quadriga 
M f ring © y, 18 South Canal Bt., Chicago. 
Inquiry Ne. $155. Rte Sse of ther. 
Automobile experts are in constant demand at bigh 
salaries. Our seven weeks’ course is the most thorongh 
and practical, ittime men to drive, handle and repair 
Day and evening classes. Special course for owners 
New York School of Automobile Engine: rs, M6 West 
Sth Street, New York. 


Inquiry No. 8156.—For manufacturers of crim; 
ed vioows, 96 inch : 
ounces. 








es in diameter, irom sheet copper. 


neuiry Ne. 8157.—For manufacturers of roller 
w and door screens. 


—For manufacturers of grind- 


requ o. 8 
PP ng Ry 5 cle frame with seat and two 


1 Ne. 8159.-—For manufacturers of ma- 
eines lor making men's clothing. 


ep entzz, Ne. ps A a manufacturers of vending 
Chad fact of 
alte, 5a See = inte t bricks fuel. 
I i 1 ha manufacturers of 
acne! ry Ne. 81 cheap 


coeur P os Ry 63.- For manufacturers of Artisan 


Inquiry No. 8164.—Name and address of manu- 
tactusare of yy Bn 2 gwd Light"Oll Barner. 


a nanicy Ne. 81 oo manufacturers of the 


Inqul @. 5166.—For manufacturers of over- 


Ld i. 8167.—For manufacturers of the 
Glibert Wael cushion sino Kagle Claw fsh trap. 

inquiry Ne. S168.—For manufacturers of com- 
nina Be 


Pa ge 


gansine test St Uthat tccbinun saa” manor 0 
ber-renovating machines. 


NX Vi facture \ 
PP ot Mn RS 8 a ene fanny Alt Om ga 


Ne. 8172.—For mannfacturers of 
MB ht, ay flee ny AO Tle 
ry Ne. 817%3,.—For manufacturers her 

eT eee are 





Aa ts S374. rer manufacturors of animat- 


a slot in the base-plate. The disk is per- a 








all letters or 
This is for 
and not for publication, 
References to former articles or answers should 
date of paper and page or number of } 
Inquiries not answered in..reasonable time should be 


ames and Address must 
no attention will be paid 
our information 





correap will bear in mind that 
some answers require not a little 


vesearch, 
though we endeavor to to all elther by 
a or in this Tigertneal, each roust take 


Buyers wish) to rehase any article not adver- 

tised in - odumus will’ be furnished with 

} of houses manufacturing or carrying 
same. 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplementa referred to may be 
had at the office. ‘rice 10 cents each. 

Books referred to promptly supplied on receipt of 
price. . 


sent for examination should be distinctly 
marked or labeled, 





(10011) C. D, R. asks: Can you give 
me a receipt for transparent etching ground, 
for retouching? Silicate of soda is transparent, 
but leaves a ragged edge in the lines. Is there 
anything I could add to it for the purpose that 
would not destroy its transparency? A. Re- 
touching varnish, sandarac 1 ounce, castor oll 
80 grains, alcoho! 6 ounces. 


(10012) F.C. asks: How can I cover 
a pulley with paper or leather? Pulley is of 
cast fron 9 inches by 8 Inches with an extra 
smooth face. A. Scratch the face of the pulley 
with a rough file thoroughly, so that there are 
no bright or smooth places, Then swab the 
surface with a solution of nitric acid, 1 part; 
water, 4 parts; for 15 minutes; then wash 
with boiling hot water, Having prepared a 
pot of the best tough glue that you can get, stir 
into the glue a half ounce of a strong solution 
of tannic acid, oak bark or gall nuts, as con- 
venient to obtain, to a quart of thick give; 
stir quickly while hot and apply to the paper 
or pulley as convenient, and draw the paper 
as tightly as possible to the pulley, overlapping 
as many folds as may be required. By a little 
management and moistening of the paper, it 
will bind very hard on pulley when dry, and 
will not come off or get loose until it is worn 
out, Use strong hardware wrapping paper. 

(10013) DeF. H. asks: 1. How many 
volts and amperes does the simple plunge bat- 
tery described in “Experimental Science” give? 
A. Each cell gives an average of 1.8 volts, so 
that In series you would have 1.8 x 8 or about 
14 volts. In parallel it will give 18 volte. 
The amperes depend upon the external resié- 
tance principally, since the Internal resistance 
is very small. You can safely take 4 amperes. 
'2. How long can this battery be used without 
‘decreasing in strength? A. Any battery be- 
gins to be exhausted as soon asc it begins to 
do work, of course. You will obtain about 60 
ampere hours from the battery, before renew- 
ing the solution. The zines will last a long 
time, the carbons Indefinitely. 3. What would 
the materials for this battery cost (approst- 
mately)? A. If you can make the case, wind. 
lass, etc., the cost is much reduced, The jars, 
plates, and other materials will cost about $15. 
4. Directions for making a small and inexpen- 
sive Rubmkorff induction coll giving a 1-inch 
spark, for use with the two chromic acid cella? 
A. You will find the directions, fall instrue- 
tions with drawings, in Bonrney's “Induction 
Coils.” Price by mail, $1. The coll déscribed 
j 's “Experimental Science” is a good one, and 
| gives a longer spark. It will cost buat a little 
more than one giving an inch spark. 


(10014) L. E. T. writes: Steel being 
a conductor of electricity, why ts it that the 
steel bails used in the é¢oherer of a wireless 
telegraph system, being in contact. with one 
another as they are, do not make a continuous 
circuit in the receiving apparatus? A, Steel 
balls in the ordinary sense of the word have 
| not been used in the coherer of the wireless 
| telegraph so far as we ere informed, The co- 
herer contalns a powder, composed of metal 
filings. Various metals have been employed 
simple or mixed, Any powder, even of a con- 
ductor, is a very poor conductor, The principal 
reason is that the particles are not in close 
contact with one another, When an electric 
wave strikes this powder, its electrical resls- 
tance is very greatly reduced, as if the par- 
ticles had cohered, This state continues till a 
jar is given to the powder, when the high re- 
sistance is restored, See Fahle'a “History of 
Wireless Telegraphy.” Price $2 by mail. 

(10015) L. A. 8S. asks; 1. What per 
vent of electricity, going out through the trol- 
ley wire, gets back to the dynamo through the 
rails or ground? A, All the current returns 
to the dynamo in one way or another. 2, 
Would it be possible under existing conditions 
of Insulation, to send the current out through 
the rails and back to the dynamo through the 
trojley wire, and if #0, would the electrical 
efficiency be the same? A. The trolley wire 
is mote plus, not as you seem to think, be- 
cause the current might not go out property ff 
sent out by the rails, but fo protect metals, 
water asd gas pipes, ete, from corrosion as 


wash as. v e. It makes no difference te 
the electrical | which wire is attached 
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June 16, 1906. 


































INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
1906. 


AND BACH BEARING THAT DATE 


(See note at end of list about copies of these patents. } 


June 5, 


W. 8. Thorp 
F. . 







Advertising calendar, 
Advertising carton, W. Hill 
Advertising device, L. Greenberg 
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SHEPARD LAT 


then: Pian- 
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with- 
out steam with 


BARNES’ FOOT ‘POWER 


pane A lowes bids on and give 
on the work. Machines 
johny o it Zectres. Catalog Free. 


W. F & JOHN BARNES CO. 
Katablished 1879. 
1999 Ruev Sr. Rocnroro, Lt. 


GAS ENGINE DETAILS.—A VALUA- 
ble and fully ilhustrated art on this subject is con- 
tained in SUPPLEMENT No. 1 rice 10 cents. For 
sale by Munn & Co. and al! ‘newsdealers. 















































HUMAN FLIGHT 


Messrs, SPON & CHAMBERLAIN, 
123 Liberty Street, New Yorx, 
have recently published : 
Resistance of Air and the Ques- 
tion of Fiying (1908). 
by ARNOLD SA ELSON (1906 


The first of ton these aye pnp phiets contains the 
veritable natural laws of flying, the second ex- 











plainsin what way human flight is to be effected. 






















































y compound of py 

monseths i ether, KR. Berendes 
Anchor, W. Adams ee 
Andiron, P. KB. Leveritt ase -«+ 822,74 
Augle sawing echaniem, Millet & Powe a ss 
Animal trap, 8 G. Ewen, If....-eecseeees 
Antilubricant throwing device, BE. A, Barnes wa. "$38 
Arbor, friction, P » Nungemper.......+-+ 2, 4067 
Automobile, J. Spyker Seseensece es ° 122, 74 
Automobile extension canopy frame, L, 

Bhipley  ccccscccvcccccessseeccsveeesees 822,654 
Antomobile steering cheek, Ge ine snhoner & 

Miller PTeeTTITITi Tt ttt 22,268 
Automobile wheel, 3. © " Higdon Seoevoeeswe 822,665 
Axle, & & A. V. Nickerson.......+.+- 822,208 
Baby chair, A. BP. Perkins ; 822,472 
Baling press, C. BE. Wehrenberg......-++-- 822,411 
Barret roller machine, T. J. Merrell........ 822,288 
Bath-tub cabinet, BM. WBlO@Ol...ccccccs 822,355 
Bayouet, T. 8. Porbes 0060seSseneecer 822,441 
Resring, EB. J. Newton 822,207 
Bearing, ball, R. Conrad .. ‘ . 822,723 
Bearing for measuring instrume nts, WwW M 

BreGehawW oc cece sccrscescesecs 822,425 | 
Rearing for spring hinges, bail, K. Bommer 822,570 | 
Hed bottom, ee se £43 | 
Bed, folding, J. J. Bramall covcesecoccoose - 
Red, folding, A. Weleh ...ccccscccsees . 
Bed rail joint, J. shaoshy. gececdocececee 822,682 
Bedstead, J. W. Whitlow .....6.-eeeceees 822,414 
Bedstead, seheiag. J. Hodson .....+.- . 822,360 
Heet rack, . Gilehrist.....cccccssevece 822,360 
Bell box, a. A weptans.. ebccosdeccese 822,715 
Belt, J. Askew ..... Sep cedesetouss 822,710 
Belt coupling, J. M. Greist....... 822,801 
Belts of machinery, means for cleaning "the 

driving, G. ~ Boymton .ccccecccsesees 22,508 
nye hydroxid, making, F. Haber, 
op eceeses Serr 2.444 
Bicye le ‘nadite and spring the refor, Cc W. 
erecceces --+ 822,060 
Biecy« + coat spring, Swee ne y ‘& Mayes --+- 822,403 


Bicycles to form a quadricycle, means for | 









uniting a pair of, C. f Nicholas ceees 822,688 
Binder, loose leaf, J. C. Dewson........--- 822,004 
Binders, leaf or sheet for temporary Or loose 

leaf, H. BF. Bushong ....-..+-seeeeeees 2,427 
Blind fiting, window, B. ©. Harris....... 822,273 
Board. See Distributing board. 

Boat, submarine, " H, Wheless..........- 822,565 
Pe te MRE oc secccoeecee . 
Boller cleaner, J. G. Broman 

Boiler flue cleaning apperatus, 8. 

Baker spnde dhabsseeeeeurs ones ego Ge 
Roller furnace, sieam, Monville & Roberts. 822,537 
Roiler stand and coupling, canes, 8. B. 

Hopper ....csesee eeeccescece . 822,843 
Book keepin machine, ll M.. Cohn. - 822,5 
Bottle, artist's, ROREP -.cccece . 822,703 
Bottle cap fastaver, G. (3 Williams...... 822, 
Bottle cap finishing or Cc, BE. MeManus.. 822,77 
Rottle bolder, ink, L. Drinkwater...... 822,725 
Bottle, nonrefillable, "s. F. Mullarkey...... 22, 
Rottle, protective, C. Wenderson........ 822,739 
Bottle stopper, R. Btoek . 7 
Bottles, device - revent ing ‘the decey tive 

refi'ling of, jammer..... 368, 822,364 


. Bottles, jars, ton 7 3 for, 8. ©. Kindig 822,896 
Bottles. non-refillable, means ‘tor rendering, 








































HM. O, Mamcall .... 00. -ceceseseserere 822,287 
Hox making machine, Fy. = jReinbold Seeses 822,301 
Brake shoe, steel beck, N. H. Wis. ...06. 822,352 
Branner feeding device, L. C. dushe pecoces 822,600 
Brick compound, fire, T. P. Gourtag...... SESES? 
Bridge, A. F. Campbell ecece coo 581 
Brid bit curber or controller, A. Buer- 

MEE «bo ccscocceasensccocescce ceccetoe &22, j 
Brooder, cool, N. A. Lybeck ecosecocsces 822,619 
Broom, ©. B. Huxley ......- Cececcccorsers &22, 
Broom shield, H, B. Clark..... Cecececsecs 822,507 
Brush, W. WHERE cccccccccccccesccess 822,7' 
Brush bridle, L. 8. Leseo ...dse.cee.sceeee 822,377 
Brush, fat, J. F. Bowditch... . 822,571 
Brush, rotary, H. Nielson ....:....+++-+:: 822,75 
Brush with pus block, evetienal, Cc. A. 

Fetters eeerecreecseces «+++ +e. 822,886. 
Buckle, cross line, fF. 3. Suite aoeensecds 822, 306 
Buggy spring, W. M. Heet 822,738 
Building block and wall canstracted ‘there- 

from, A, O. Thomas .........0.065 22,320 
Muilding, frame, A. Muller ....... 822.296 
Burglar alarm, G. Balint .. 822,421 
Button and pin fastener, combined, “Rh. ‘Ellis 822,729 
Button fastener, J. C. ee Odosecceses 539 
Cableway, 0. C. Redding ........... j a2. 770 
Cake forming machine, "b. B. Anderson. . 568 | 
Calendar, J. N. Parker .... es S22 000 | 
Calipers and dividers, G@. C ‘Smith pee . 822,307 | 
Can cover Noing machine, J. Brenzinger... 822,342 
Can spout cap, oll, N, Nelson. ° caf oe 
pray support, W. J. aver 

ar brake, O. M. Jones .. 
yd construction, A. Porter | 
Car coupling, L. C. Cary 
Car conpling, C. Schlared 
Car coupling, M. R. Kneedle 
Car, dump, J. Shelton 
Car grain door, T ngnnen. 

Car grain door, EB. Poss 

Car grain door, freight, ¢ ‘Ro 
Car guard, open railwa B w 
Car, mine, Keefer & Wa 

Car or wagon, dumpin 

Car, rallway, H. ¥: 

Car replacer, Johnson & Miller 
Car seat, H. Witte .. 

Car wheel, lubricating, Thompson 
Carbureter for eee e engines, R 

dleton 
Carpet sweeper, H. Ru 
Carrier. See Reel carrier, 

Cart, dust, H. Frefwe ....60cesescessceesss 


Cane hardening | “p ratus, A. W. Machiet.. 
Cash register, J vee ical. 
Cellulose, J. 8. = 
Chain, dredge, svith 
Channeling machine, A. 
Check holding 

@uctor’s, A. 
Check rower 
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Chenille machine, C. 
Child’s chair, .W. 
Chern 

Bare & 
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manufacture or deal in. 
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an order, 
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~ ~esehie mie Clamp, W. Schnurr ....c2.-sescsecsceeses 823,776 
to the trolley, the plus or the minus. if, “Star” Pp. and Clock, E, M. Goldsm’ $22) 598 
however, the current flows from the trolley Screw Catting = pom Pines § Brower. ....00.000+. Sen 
wire to the ground on Ita way back to the sta antomatio Lath $ Clothes drier and bat and coat holder com- ons 
. y electrolysi much Q , foldin, * J ccccccece £ 
tion, -* will poy her he ve mote ' ~ " Feed — Clothes dine, pin fin K. Peters. yee eR s2.4T3 
upon the meta aa oem, 1 POR FINE, ACCURATE WORK charge Gives mere and speed a riction, eeescoedees . 
flowed In the opposite direction. Tron and lead ’ Send for Catal B. $e year enta, beat ox cagiins. Witte tor fall Cluteh, friction, E. H. Waugh ccccccccccce O88, 408 
oad Meach themeelves to wens pag. ie pienonee to-day. The lee, Clutch, friction, J, F, Duryea, 
are positive, and tend to attach € SENFCA FALLS MPG. CO. Mfg. Co., % St. Clair 8t,, Datos, Ohio. i 822,727, 822,833 
the negative pole of the circuit if then the 695 Water Street, meeting one metal bd gnomber and the re- 
rails, and water and gas pipes are in the di Seneca Falls, N.Y., U.S. As , on 
rection of the flow of the cireult, they are not a eae Ry Collar Sn ‘horse, 8. Boyer 
reduced by electrolysis as they should be if Engine and Foot Lathes Coloring machine, C. I, Purdick........ 
the current were flowing the other way, from MACHINE SHOP OUTFITS, TOOLS oo es aden, mg Gwen A, nv 
» trolle , PPL! BEST MATERIALS. BES Compound rotary engine, E. Waldron..... 
the rail to the trolley wire. ome a CATALOGUE FREE Concrete ,patlding block machine, I. B. omen 
ncinnat DT Aa cecen saugeee joeted ‘ +. 822, 
_ SEBASTIAN LATHE CO., 120 Culvert St., cr i. 0. Conerete column, metal reinfor 
- CeMMPIMEB 2 ccc ccccccsc ces 822,587 
‘and . Purret Lath Concrete mold, I. L. Landis.. 822,284 
Conerete structure, J. F. Ancona. 
Condenser, R. C. Winder ...... 822, 
Connecting red, J. A. Giles. $22,361 
Contact device, K. Tornberg 2,325 
Continuous kiln, W. A. Butler............- 2.580 
Conveyer, portable distributing, Wenzel- 
mann & Overholt .........5--eeeeeeeee 412 
Cooking apparatus, D. Appleton ........... 822,560 
Copper, hardening, C. R. Plumer........... 299 
Copying machine, B. M. Schauman........ . 


Cord fastener, metallic, “Methfessel & Hart- 
son, 12,492 


Corset, D. H. Warmer .....0--ee-seeeseees 822, = 
Cotton chopping machine, O. L. Carmical.. 822,82: 
Cotton, separating, W. A. Patterson....... 822, ta 
Cotton separator, W. A. Patterson......... 822,864 
Coupling, G. Lloyd ........+2.ccesees - 822.744 
Coupling member guide, Felt & Kimbark. -- 822,514 
Course finder, J. RE Smith... ccccecsccsses 822,783 
Cracker case, J. DROME. oo ccccccsccccce 822,627 
Crate, folding suring D. B. Rodkey...... 389 
Cuff and wristban . Shewry.......- 822.695 
Cultivator, A. C. Wickham ............++. 822,795 
Cultivator, harrow, roe elnstes, combined, 

A. NO s ocbenks0dncnes ceeseshus 822,609 
Culvert machine, J. M. Fluke............. 822,838 
Current motor, alternating, C. P. Steinmetz 822,311 
Current — controlling alternating, F. 

SO eee a Serre ee 822,345 
@ouineien gy Se for freely gyrating mech- 

anisms, eee 822,893 
Cut-out for electric circuits, thermal, J. C. 

MONE a odh cs sadesd ocbeus dheg deo cveess 822,336 
Dancing figure, automatic, H. Wolke....... 822,7 
Derrick, P. F. Fitzgibbons .............+.. 822,837 
+ mg 3 imalonyi ureas, making, ee Keil.... 822,672 
Die Dn ‘éetehe he sa006g004.6 00000 822,233 
Directory holder, E. B. & F. 7 Taylor... - 822,490 
Dispensing can, i. re 822, 
Display rack, W. D. Wilbur he beedcosovees 822,415 
Distillation apparatus, J. J. Brennan...... 822,574 
Distributing board, F. J. Dommerque....... 822,590 





Doffer comb motion, O. L. O 
Door check, Young & Harvey 
Door eheck, La Minyon & Gee 


Door, convertible screen and. “storm, H. 

BOGE : wcatthasaoessicceesewoosccescses 822,422 
Draft equalizer, W. S. Emert. ceeccesseos 822, 
Drapery, ball, E. M. © rawford. eecscoccoccece 822,431 
Drawers ont oad "sang guiding means for, 

G. OC. GarGmer oo.ic.-cccccees evesccees 822,350 
Dredge, Bag C. N, Newcomb. eoccccece , 863 
Drier. See Clothes drier. 

Drier, J. W. Biles, ee ccceccccoscccss 19,401 
Dyeing machine, J. Hussong ............+++ 822,844 
Earth transporting methenten, “W. Zimmer- 


wiv aude §ebs ohne hs4s0Anedes<ccdtt ee 
Daves eel hanger, A. B. 
Electric cableway system, M. 
Electric machine, dynamo, R. n 
Electric machine, dynamo, W. spate 
Electric switch, C. 8. Barkelew. . 
Electric system of transmission, 

gE. J. Bur 






















Electrical energy, system 
ternating current, B. G 

Blevator catch, J. Morgan.... 

Elevator safety brake or 


of applyt 
3. Lamme 





Engine, Thomson & Ball’ es 
Engine, J. N. Cummings 
Engine construction, G. 


eCanna 
Engine metering device, E. Tucker 
Engine spark and valve controlling aoviek, 
explosion, R. M. Keating 
Envelop closing machine, ©. 
Excavating dipper, J. Ww 
Ixeavator, G. 
Excavator, T. P. nt 
Sapieiire fluids, safety "reservolr ‘tor, Cc. J. 
Coleman 








Extension table, T. M. McKee.... 
Fastening device, 8. Stevens..... 
Feed regulator, boiler, é 0. White.. ee 
Feeder, stock, H. B. a 
Feeding and Hy gon stock, J. 
UD... owtbenddiessnegnedss6beeesee cere 822,763 
Fence lock, Dae re, E. G. Overholt.......... 822,758 
Fence tie, wice, G. R. MBs cn dcccccvccecs 822,292 
Fiber cienaines machine, A. G. Pons...... 822,767 
Film holder, ee - Becker........ 822,501 
Filter, suction, We BRON cccccccssccocese 822,812 
Fire extinguishing sapparatia J. Holm 822,842 
Fireboard, 8. F. FE 497 
Fish plates, apparatus for openers: 
BP. de TRRDRER occcccccccctsccce 
Fishing reel, B. K 





Flagstaff column, R. Tee 

he a mad apparatus, Fiedler - ‘Tirdiicaka- 
Flue ll W. P. Wilson 
Flue ferrule, J. H. Price ........ 
Flue stopper, F. M. Needham e 
Fluid generator, elastic, J. C. Tonkin...... 
Fluids, grating for facilitating the flow of, 








Grouvelle & Arquembourg 
Flushing device, J. N. Sanger.. 

Fly catcher, J. Gribbin .......... t 
Fly screen, Meyer .cccccess ° 
Follower, B. J. Lynch ..... 822, 
Forge hood, Meier & Gipson. secccccccecses 822,533 
Forging machine, 0. Briede .............. 802,878 
Furnace charging mechanism, cupola, Cc. 

E. OUD a cnccasenekocsecsescocesens 822,502 
Fuse, projectile, H. P. Merriam.......... 822,280 
Game apparatus, A. L. Smith............ 822,558 
Game apparatus, J. G. Twiss ........++++ 822,789 
Game, parlor, J. A. 8, Chevolleau......... 822,721 
Garment supporter, G. H. Perrine.......... 822,866 
Gas burner, W. 8S. McLewee ...ecesceees 822,405 
Gas check pad, E. A. Yarnell .......+.++. 822,644 
Gas fixture, incandescent, W. . 

OT widendeas baneanescepssenkdens eseee 822,353 
Gas furnace, regenerative, F. Siemens.... 

Gas generating kiln, revolving, 8. B. 

IE. 46 Cs iin ods ve n5 00:9 bedsraen - 822,304 
Gas generator, acetylene, R. A. Carl...... 822,249 
Gas heating device, V. Kost............++ 822,374 


Gas light or for heating purposes, burner 
for incandescent, hoot 





Gas, manufacturing, L. P. 
Gas mixer, 0. Robbel ............ee.0e05 
Gas producer charging door, H. F. Smith. . . 822,781 
Gas producing appiratus, , ge Spee: 822,246 
Gases, purifying burner, Knietsch...... 822,373 
Gate. ine gate. 
Gate, E. M. Hoagland ...........e-eeee00+ 822,308 
ND RE re 822,513 
Gear, ciutch and transmission, J. W. Wal- 

GO aibide vice nda ees 060s 00cncseeeds sees 822,702 


transmission, W. H. Hollopeter..... 822, 
Gearing, A. Harrol 822, 
ss SS Beers 
Glass blowing rn MBS speed “controlling 
device, F. Hitner 
Glass cylinders, drawing, q 
Glass, machine for e manufacture of 
sheet, J. T. Hamilton .......sseeeseee 
Glass machine, wire, N. Se he 
Glass tube coupling, L. P. 
Glassware manufacturing ‘appara ‘08, 
McElherron 


Lubbers... 





WE. ececccces 
T. J. 










Cc. Va ° oe . 
Grain Sistributer, Smith & Heckman...... 822,972 
Grain tank and shelter top, combined, 8. 
















































Reduced Rates 
Telephone pervice 


CONTRACTS NOW BEING TAKEN 
Call nearest Contract Office for fuil information. 
NEW YORK TELEPHONE COMPANY 


TELEPHONE NO.? 
9010 Cortlandt 
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CONTRACT OFFICES: 
15 Dey Street 

115 West 38th Street 
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Send for free catalog No. 17 B. 
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“ Economo” Emery Wheel Dresser 


Rize 1@ in 


Made of 
————B 
sive near- 

Econuome * combinat ener = ivashard 


as the Black 
toed pew or oper any 
wheel except very 
gy te ee 
* ination "’ is 
as so ad on cogs 


the roughin ‘ool 
placed in the faoat 
eud of “Econome.” Send for circular. Dresser sent on 15 days’ trial. 


INTERNATIONAL SPECIALTY CO., 860 Holden Ave., Detroit, Mich. 





THE EUREKA C.iiPp 


The most useful article ever invented 
for the iedivors, St Indispensable to Law- 
yous, itors, Students, Bankers, Aye 


a. Book marker 
Does not raatdlate the 





and paper clip. 
Can be 


SON OFI8 


ufactured by on: 
Pin Ce., or Gene 


siden gh 


Worst to Get ts | aoe : 


Get one of our 1% h. p. outfits; everything com. 
ready to put in boat. Cost 












and 
es ita power on the market. 
stm _ s cnild can ny 
ow is your chance. Su 
y aot going to be limited. Seud 
lor new 50 hay catalogue. 
, Svnacose, N. Y. 





The KR. M. Dernwelt Ce., 6 8. Salina Si 
York Office, 434 Park Row Building 





Canrat pinfurcad cunrae 
Concrete Balding Blocks 


Scientific American Supplement 1548 contains an 
article on Concrete, vy Bryssen Cunningbam. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538. gives the 
proporition of gravel and sand to be used in 
concrete. 


Scientific Ameri Suppl ts 1567, 1568, 
1568, 1570, and 1671 contain an elaborate dis- 
eussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better bas been published. 


Scientific Ameri Supp! t 997 contains an 
article by Spencer Newberry in which prac- 
tieal notes on the proper preparation of con- 
erete are given. 


Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 


Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforeed concrete. 


Scientific Ameri 8 1547 and 1548 
give a resume in ed re the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 


Scientific American Supplement 1564 contains an 
article by Lewis Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 


Scientific Ameri Suppl: t 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 

ebb. 


Scientific American Supplement 1573 
an article by Louis P 














contains 
. Gibson on the prin- 


ciples of success in concrete block manufac- 
ture, illustrated. 
Scientific Ameri i 1574 di 





steel for 7 concrete. 


Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar end conerete, depositing of concrete, 
facing concrete, wood forms, concrete si 
walks, details of construction of reinforced 
concrete posts. 


- = number of the Supplement costs 10 
cent 

Ts containin, 
will be mai 


aioe me otter 


all the articles 
for $1.80. 


Order from your newsdealer or from 


MUNN @ CO. 













eemes 822,296 
bores, and Vike’ tools, ap- 
Fr. malts... ...ccccaee + 822,301 
. A. Hig 





Gun, air, W. I. Benjamin 


Gun, automatic, A. ey * 
Gun stocks, lock for fore end of, B. H, 

MMOF cciscecscccccrcvccessscccces ° 822, 
Gutter for buildings, T. 8. Woods...... ++ 822,418 
Hame fastener, J. H. Alexander.......... =e 
Harness, E. 8S. Dodge.........scecessecsees 


ize 
Harrow and cultivator, combined, M. True. saa. 
Hat fastener, J. C, 


BE a ear. 
Hat bene er, lady's, C. B. 
Hat mac ine, Cc. P. Wildenberg 
Hay press, Cc. E. 
Heater, A. P. 
Heating system, C. E. 
Hinge, J. R. 
Hinge, P. H. . 
Hinge for folding furniture, Hodson. 
Hinge, refrigerator Gens, R. E. Jones. - 
Hinge, spring box, E. Roger®......-+++ 
Hollow body, pRB heated, E. Haagn 822,270 
Hook lock, F. Liliger 
Horse tail ow Tuthill & Boyd..... 
O'Connell 








>: es 

, Oo 

calk, J. . Cranmer. 

= calk, removable, M. D. & 
MRED. owing 00004040 en0e 20kd be ntbontéee 

Horseaher. nailless, A. King 

Hose coupling, R. Bates 

Hosiery, seamless, G, H. Gilbert.. 

Hot air engine, Morse & Hubbard 

Hot air register, W. 8S. Tuttle 


Hot water heater, P. H. Cosgrave. oes eee. 

—— use, indicator for, Baker 
Sedvavdonvbend oebsadeesadecwey © 509,815 

Hydraulle v Glevaies and Mogg hydraulic ap- 

paratus, DEER Sccccesvendsves 822,505 
Ice creeper, C. wetee kav uevcectuntuee 822 ,662 
Induction coil, M. M. Wood ......+ss045+ 822,332 
Infants, device for caring for, K. I. Faust 822/889 
Inget heating furnace, continuous, Miller 

We. CUES vckewcncespcecccctcdicdeveseseqn une 822, 
Insect trap, H. Reid .........sceccesseees 4822,388 
Insulator, heat, BE. Kung .........-s+-e00e5 822,848 
Insulator, wood strain, T. C. White....... » 822,642 
Jail bunk, W. Dowling .........s.ceese0e 822,502 
Jar holder, G. M. Cormey .....0..secccese 822,652 
Journal box and dust guard, concaved, J, 8. 

PENUNL Surdvgiducwa¢cbccedecds bbnebdemen 822,759 
Journal box and dust guard, convex, J. &. 

DNL - Spibaln eon 04400 ket ebuas ooscoe¥aun 822,760 
Journal box brass, J. 8. Patten .......... 822,762 
Journal box, car, J. 8, Patten.........+.. 822,761 
Kiln, A. P. Broomell ....ccccccccccsscees 
Knife, L, U. Crawford ............+see0: 822,432 
Knitting machine, circular independent 

meee, J. Wheelet .ccccccccvccccsvesse 822,564 
ae machine needle, E. H. Sturte- 

Sie vebevenresbeekdyctus cobegeuiba 822,401 
Lemp , and boller, combined alcohol, G. W. 

PPI IIL BEALS IE ET | 822,859 
Lamp, are, Blake & Davison.............. 822,240 
Lamp extinguisher, G, Kerr .........-.+++ 822,457 
Lamp beater, J. W. Summers.............. 822,402 
Lamps, applying terminals to the glowers 

of electric, M. W. Hanks............. 822,365 
Lamps, ete., rizer and wickless burner 

‘or oil, J. PRR 870 
Lasts, nail clenching — for the beels of 

wooden, BORUEED dns s icvcisocene 489 


Lathes, pulley eolden’ ente hment for, H. 
McLeod 


Leg, a J, A. Bod vccccseeseogeoes 
Lewis, TE padcdelinse 0m . 822,760 
Life prese rver, Citron ..... 822, 


Lifting hook, J. 
Lifting jack, E. 





at 


Lightning* arrester, T. J. Johnston. ++ 822,610 
Linotype machine, C. T. Libby....... . $22,286 
Liquid measuring meter, H. Chrisman..... 822,428 
Liquids in casks, apparatus for ating, 
0. pO SO ee o+++se4, 822,382 
Lock, See Hook lock. . 
Loom for weaving, }- Fe = a a a + 12,403 
Loom stop motion, J 2 % *.. eee 
Loom take-up mechanism, a nz, Sr. 818 
ae lug strap connection for, J. tae 
AOE y REL PAE PES HAP 4 2 822,321 
Sabelaating apparatus, J. F. McCanna 822, 
Lubricating device, R. G. Woodward..... 822,877 
Lubricator, J. McCanna .....ssesseses 822,900 
Lumber drying kiln, C. D. Ross......s.. 822,481 
Machinery, means for removably connecting 
moving parts of, H. . Urmston...... 822,494 
Magnetic cut out apparatus, L. Andrews.. 822,234 
Mail box and transmitter, H. Mueller.... 822,204 
Mail delivery apparatus, rural, R. M. Ba 
ED | 00.4.9 4-4-0-04 68 40eadsherestakbeas 822,816 
Mail marking machine, self-feeding, H. E 
uh's ond bucsdatene teas eed Gehan ts & 822,791 


means for delivering and 




























catching, E. W. Peumornatt Piss eS 822,447 
Manhole cover fastener, F. J, Tucker...... 822, 
Marking and A ay machine, “Savematie, an 

WD . sin cwseec sock 6sebs b008 " 
Match box makiny machine, J. W, Denmead 822,251 
Measurer and pattern, skirt, J. C. 7. . 822,874 
Measuring apparatus, grain, W. rhite- 

ME. dbesodestcasduciecaseddune . 822,566 
Measuring machine, 8S. O. Myers -+ 822,683 
Meat, preserving, P. H. O’Keeffe 822,548 
Merry-go-round, W. Davenport 822, 
Meta — Be We. MARGE obese ccee . 822,814 
Metal wing machine, “0. A. Juengst.... 822,67 
Metallic. tie and rail Saoteney, . B. Burke 822, 

Milk jar and the | ws E. Pearce.. 822,471 
Milking machine, T. wai BO.dcccescoses 822, 
Milling cutter, J. F. Dowding escceee - 822,501 
Mine gate, N. K. Bowman ......... 822,241 
Mitten, undertaker’s, Pribil & Utterse 822, 

oistener, careten, 7 . Rogers.... 822,773 

Iding device, G. M. Mills....... . 822,536 
Motor control system, G. H. -y - 822,275 
Motor control system, 8S. Krohn .........- 22,282 
Mucilage bottles, moisture auete cap for, 

Dh Rh WE: os bbscancbdes toscoseseses 
Music roll, G. ‘R. Kell 
Musical instrument, 

POE pote anew eesevececcodcseceguees 
Musical instruments, bench for use in play- 

se & "= pri ie 822,701 
Mutoscope, Widredge & Doty ..........+.+- 822,438 
walling machine, A. F. Preston........... 822, 
| Needle lever bearing, D. W. Corey........ 822,5 
| Non- -refillable box, F. B. Phillips... . 822,766 
Nozzle, distributing, H. F. Newman. - 822,546 
Ol burner, C. C. Cleveland . 822. 
Ore cleaner, A. McDougall . ‘ 153 
Ore separator, F. B. Finley. . x 
Gres and tailings, apparatus for treatment 

CEs ty. MED Se nbnbsb.0 thc seiscanexes $22,398 
Ores, melting primary bathe for dissolving, 

Baggaley & Allen ......05-ccecsscccees 822,712 
Ores, utilizing as fuel the varege portions 

of sul - Pegg al. 822,713 
Packing, shaft, os ho . 822, 
Pail holder, milk, A. M. Gra 
Paper and book holder, 

POE bchksedceeddats Man eceseces 


Paper bag machine, 
Paper beg machine, 


Lorenz & 
self-closing 





WUNRND:;'o'pos Uvdine sos seNsativcectccccbeccce 

Paper from one roll to another, roll for the 

| accurate winding of a sheet of, W. B 

} Flemin; 

} Paper past 
& Conn 





Paper stock. hi 
. 


Perkins 
nd 
bwarsschild 





to . Ra eee 
Phonograph record roll, Shigley & Paxton. 
lee “jugar peterson ato G. Bast- 
| stare ect ittst acer ssarccecsssscsseces 
i 
! 





361 Broadway, New York City 
A ee 







































































































The first step toward a proper understanding of the sanitation of the home is to 
get the book on “Household Health.” It is sent free on application. Itexplains the 
perfect principle of the wonderful SY-CLO Closet and shows why it is the safe closet. 
It tells how to detect the unsanitary closet—how to protect the health of the home. 


The SY-CLO Closet has a double cleansing action. 
above starts an irresistible syphonic action from below. 





A copious flush of water from 

The downward rush of the 
water through the pipes creates a vacuum—a power- 
ful pumplike pull which instantly empties the bow] 
of all its contents instead of merely diluting as does 
the ordinary closet. 

Being formed of a single piece of solid white 
china, the SY-CLO Closet is without crack, joint or 
seam for the lodgement of impurity, Nothing can 
adhere or be absorbed. 

By an unusually deep water seal between the 
closet bowl and the sewer connection making the 
escape of sewer gas into the home impossible, the 
SY-CLO Closet gives adequate health protection 
against the dangers from without. 

BY-CLO Closets are heavily constructed and 
have unusual strength. With ordinary care, ow 
ne the building,—« perpetual safeguard of 

SY-CLO stamped on a closet, no matter what 
other mark is on it, ifies that it is constructed of 
the best the aid of the best 
“oe, under the direction of the Potteries 
Co., that eighteen of the ease gegen the 
Dade’ States have agreed to maintain ite standasd 
of excellence. 

If your home contains a closet of imperfect con- 
struction, improper material, or one — to rust, 

discoloration 


or under surface euch as por- 
celain enameled iron, you may be unknowingly 
exposed to a source of disease, If you 


have such a closet, self defense demands that you 
replace it with the closet bearing the trade mark 
name of SY-CLO, the seal of safety, the safeguard 
of health. 
* A book on “ Household Health ” mailed free if 
you mention the name of your plumber. 
Lavatories of every size and design made of the 
same material as SY-CLO Closets, 


POTTERIES SELLING CO., Trenton, N. J. 
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‘The Stately Homes 


of England” 


of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of desi 
tical arrangement and tasteful 
they could not match the luxurious modern dwellings — 
illustrated and described in 


“American Homes and Gardens” 


» prac- 
ornment 








Brie 





dwelling.’’ 


, 


the new monthly magazine for all Americans appre- 
ciating the “‘ home.’ 


This unique publication, every issue of which is a 


veritable edition de /uxe, introduces the reader to the in- 
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives — 
authentic and expert hints upon the laying out of house 


rdens and the planting of p - pe flowers. It tells how 


ic-a-brac should be 
to get the best effects. 


played and pictures hung so as 


Every issue of 72 pages has a handsome colored cover and con- 


tains an article upon some particular mansion, with 
internal views, views of garden, etc., where 

All home lovers are delighted with the 

tects, builders, contractors and prospective home 
cost of a modest $3,000 or the more 


It is intended alike for the economical and the mune 
25c. per copy. $3.00 a year, in advance 


72 pages each issue. 


various external and 


as are also archi- 
Whether at a 
‘ million-dollar 
























































































































































Scientific American June 16, 1906. 
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Seaside Resorts in 
New Jersey Send 4 cents in stamps. 


In the New Jersey 


Foothills 


Hotel List and 


Map 






The Model Road 
For Summer Travel 


Vacation Seekers 


SHOULD HAVE THE SUMMER 
BOOKS ISSUED BY THE 


New Jersey Central 
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Descriptive of the famous resorts on the New Jersey coast. 





75 illustrations, 64 pages of interesting travel data. 











36 pages of information on reasonably priced inland resorts. 





40 illustrations. 
Send 4 cents in stamps. 









Showing list of all hotels, boarding and farm houses at which 





summer boarders are taken. 
Sent free to any address. 


C. M. BURT, G. P. A. 


148 Liberty Street 
NEW YORK CITY 
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. -sae-1T (THE WATER). 


Water Cooler 


solers made in stx sizes and to fit any 
wate, “finteh isbed in white enamel trimmed in 
a" and nie ke oh For office or home. Price 
o giz 

We will ser ‘one of our water 

olers to any ret persona. 
You may use it 20 days; if per- 

ly satisfactory, remit for Same; 
wal better than any other 
water cooler you ever saw, 
yeturn it at our expense. 
Note Advantages: 

Water can- 
not become 
contaminated 
even if impure 
lee 


- 


NOTICE. —Ow oe ' +: A A bastc patents and we 


are now pi 


Ni BJ. Au ford Smith Co., Rochester, N. ¥., have 
sec ee Ose ea er Paes 
Orangeade at at first-class soda fountains. "Write them. 


THE CONSUMERS CO., 3517 Butler St., Chicago 


Coolers delivered {. o. b. Chicago and New York 






































hac ohm Coberer with a 
crenata Ka pA inaivartions, Snape 0.6 wil 


work up a a mile. tas eS. Agente 
ovelties. 
ELECTHO IM IMPORTING CO., 87 Warren &t., Sew York 


W F g L DRILLING 


Machines 


Cver 70 sizes and styles, for drilling either 
shallow wells in any Kind 0 hee Ras soil or bas ok.» Mounted 


on wheels > — e an 
Strong, durable. Any Any aecheate ens 
epeeaks oh them easily. Send for catalog. 
WILLIAMS BROS.., Ithaca, N. Y. 


Principles of 
Home Decoration 


BY 
JOY WHEELER DOW 
A Series of Monthly Papers in 


American Homes 
and Gardens 











R. DOW is contributing to AMERti- 

CAN Homes AND GARDENS «4 

series of monthly papers on ia 

terior bousebold decoration, under the 

comprehensive title of “ Principles of 
Home Decoration."’ 

The papers are richly illustrated and 

are written in the keenly critical spirit for 


supposed to 
principle of decoration, showing what 1s 
admirable and what is to be carefully 
avoided. 

The July issue was a general introduc- 
tion of the subject, together with exam- 
ples of one of two typical English living 


relate to the Dining Room, the Drawing 
Room, etc. 4 
Every one is interested in bome 
will im and re- 
ceive valuable cumpieas from this series 
by Mr. Dow. 











American Homes 
and Gardens 


PUBLISHED BY 
MUNN & COMPANY 
361 Broadway, New York 


26 cents per Copy, $3 per Year 
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te ate catcher, 1 Me Ch SE rosacea sacs 822,608 
Tie Guaieastion, Enis & Davis 
wheel,. ru 
Tire en pneumatic, Scarboroug 
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Transformer, we 8. 
iw Animal trap. 
Tro! 
Trolley wheel, G. W. Jobe 
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H. Cam 


Garroway 


shaft packing, J. Wilkingon....... 
, steam, J. Stumpf 





Scientific Asnericats 
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se eeeenee 


ity 
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8. 
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Zielinski 
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making, 
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nd controller mechanism therefor, 
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wheel, J. Wilkinson ...... 822,801 

Turbine, elastic fluid ae 3 & Hamilton... 822,247 
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257, 822,258 

. elastic fluid, J. Witkinesn pecceces 822,798 
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machine type bar, G. Biebe.. 822,308 
machine type bar, F. A, Peter- 
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Universal coupling, H. C. Chase 
Universal indicator, H. M. Willis. 
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Valve, pressure reguiated supply, 
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Every dollar 
substantial, de 


Your Money’s Worth 


dni put into a REO car buys some big, 


ite value on which you can put your 


and say ‘‘ Here is my money’s worth! ”’ 


The big, roomy, handsome stylish body, the real 16 horse-power, 
double-opposed motor with its long invincible driving stroke; the 
jar-proof, freeze-proof sectional radiator; the positive never-failing 


You pay for no mistakes, experiments nor imaginary virtues. 
You pay only once, and only for real qualities. And you get them. 


REO Motor Car Co. Sales Department, Lansing, Mich. 
R. E., Olds, Pres’t. 


force-feed oiler; the strong, simple, practical, en 


during construc- 


tion—all designed by the most experienced and successful automobile 
builder in che world—these are palpable qualities plain to every eye. 


The sweeping record of REO victories, East 


and West—in hill- 


climbing, racing, endurance and economy trials; under all conditions 
of roads and weather and against cars of double its rating and price 
—these are unequalled performances convincing to every mind. 


REO is the 


money’s-worth car 


Write for the book that tells why 


We want to hear from reliable parties to represent us, and will send catalogue on request, 


R. M. Owen, Sales Mar. 


Agencies throughout the United States. 
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The 
American Boy 


12mo. 


in boys the creative spirit. 
complete 


For Vacation Days 


Scientific 


By 
A. RUSSELL BOND 


320 Pages. 340 Illustrations, 
Price $2.00 Postpaid 


instructions are given 
various articles. 


@ The needs of the boy camper are supplied by by the direc- 


tions for makin tramping outhits, sleeping bags 
elters as tree houses, straw huts, 


also such other s 
and caves. 


tents 
cabins 


- 


and 
log 


_ | Among the more instructive eee eters 


ing, ate Sarees: rt 


beidge. are described. 


@ In addition to these, the book contains a 


miscellaneous devices, 


ond beste bategcie sk 


as scows, canoes, 


windmills, water wheels and the like. A complete table of 


contents sent on request, 


MUNN & COMPANY 


361 Pomc 


QVOg" 


PUBLISHERS OF 
“SCIENTIFIC AMERICAN” 


a Aisha City 
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Inexpensive 
Classified dvertisements 


fan four nor more more than A lines accepted. a 
seven words to the lime. All orders must be accom. 
panies by ” vomittanes. Further information sent on 
request 





SALE AND EXCHANGE. 


GLOBS INCUBATORS. Hatch chickens. No ex- 
rience necessary. Our lerge new Illustrated Cate 
iogue of Incubators and Brooders and Poultry In 
formation mailed free. Write to-day. Address ©. 
C. Shoemaker, Box 660, Freeport, Il. 


TO MANUPACTURERS.— We have ae chea 
beall 


simplest, most efficient, automatic, self- ng seid 

ing tron. Also & 3ire. Perfect combustion and no 

flame exposure. pn I. sectentes by patents. Wiliiug 

to demonstrate. ewart, © Wall Street. 
MOTION PICTU sen MAO —— Film Views, Magic 

Lanterns, Siides and onders For Sale. Cata- 


ree. We also 6 io Machines, Films, Siides 

mina te Harbech, ao Filbert St.. Philadeiphia, Pa. 

NEW meee AND FARMS, summer homes, bunting 
camps and country real estate of every description. 
Pirealar free upon receipt of address. Dept. 17, P. F. 
1 118 Devonsbire mt., Boston, Maas. 

en CEMENT WORKER'S HANDBOOK Tells 
you all about cement work How to balld walls 
floors, walks, tanks, cisterns, fence posts, etc., etc.; 
bound in cloth; second edition. Send We. to ©. 
DePay, Syracuse, Y 

VALUABLE INFORMATION for thore who 
batld, bay or rent a home Send 1 l for d r 
tive booklet House Hints Publishing ¢ Depart 
ment 28, Philadelphia 

PAC ey FOR SALE OR RENT At Hacken 
aack, J Substantial brick building 7 5 x 3h 
three pm. With large sheda, et« Lot 75 « 110. 
Suitable for any kind of manufacturing Oppoalte 
the depot of the New York, Susquehanna and 
Western Raliroad For terms apply to George J. 
Avkerman, 255 Union St Hackensack, N. J 


SECOND HAND AUTOMOBILES. 


AUTOMOBILE FORSALE. An® t.p. Singele-ylinder 
Gasoline Tourtug Car. fitted with « new 4-speed sliding 
gear transmission and many new parts throughout. 
Machine has just been overhauled and pat tn first-class 
condition ‘or particulars and price, address 8. B.. 

* oO; Box WM, siratford, Ot. 


BUSINESS OPPORTUNITIES. 


THE CONTROLIANG INTEREST in Rivet Forge 
used by the largest Bridge and Structural Com 
pales A runoing business that can be increased 
y right party Write for particulars toston 
Crude O11 Burner Co., 131 State St., Boston, Maas. 
SIGNAL ALARM, pat. Deo,, 95. The simplest 
device for refrigerators. Repeats every 5 minutes 
until! the pan te empty less | no battery No wind- 
ing. ee. little to manu Rights for sale. For 
| here —_ Lesvos Tueophite Paquette, 8 Lake #t., 
e 


Ler oe 4 You R FACTORY. Uardware special- 
on manufactured under contract, models developed. 
eare specialists in patent | artic les. Prompt service, 





first-class work iP ' prices, America 
Company, Momence, I! 
W ANTED.— Names of jes making leather board. 


Also of manufacturers of cloth made from plantain tree 
ge. F. Raniville Leather Belting Co., Grand Rapids, 
feb. 


MACHINERY FOR SALE. 


FOR SALE At Taunton, Masa., patterns, pat 
ents, drawings; 4 to 25 horse-power gas or oll en 
glues. Ten years test Can furnish sample 
Hadwen Swain Mfg. OCo., 505 Sacramento St., San 
Francisco, Cal. 

FINE LITHOGRAPHED LETTER HEADS, Bill 
Heads, Envelopes and Checks, gives standing 
Write today for prices, mentioning this paper. 
Stilwell, 700 Pine St., St. Louis 


PATENTS FOR SALE. 


1 HAVE FOR SALB the U. 8. and all foreign 
rights of new patent Improvements in Water Tube 
Types of KBotlera Great economizer J. M. Col 
man, Everett, Wash 

FOR SALE Patent righta for United States on 
three Illustrated post card novelties If interested 
send Ste for samples W. Barker, Jeffersonville, 
N. ¥ 

PATENTS European Rights I want sole 
agency for Burope tee good-selling patents, or might 
buy rights James R. Moodie, 73 Inverieith Row 
Edinburgh, Seotland 


PARTNERS WANTED. 


WANTED, A PARTNER. I have a complete plan 
for making an apparatus to be driven by gravity. 
Wanted a capitalist to develop the invention DD 
Gingold, 207 Cherry St., New York City 


SITUATIONS ed PROFESSIONAL 
OPENINGS. 

A $6.00 POSITION ts open for the right man to 
manage a factory in the yw Must possess success- 
ful « Be under 4 and prove his qualifica 
tiga G3, Sbeclase, certainty. ddreas R. C, Box 

New 





WANTED Experienced and Responsible Patent 

ighte Saleaman to sell territory for > new gasoline 

~iron, the only perfect iron and fully cuaranceed. 

A strictly business proposition. America Company, 
Momence, Ii! 

WANTED.—Commiasion salesman to handle belt 
Ing in the Southern States. Write to the F. Rani 
ville ©o., Leather Belt Manufacturers, Grand 
Rapids, Mich. Mention this paper 


ENGINEERING WANTS. 


WELL-KNOWN BUROPERAN FIRM wants agency 
for Universal Grinder, like Landis or similar pat 
tern, first-class makers, being able to turn ont 
accurate machines of favorable design Address 
Hemphill, Box 773, New York 

WANTED.—Articles to manufacture tn either 
wood or tron, by well — foundry and machin 
shop. Ypellant! Machine Works, Ypsilanti, Mich 

SOLE AGENTS FOR RIEFLER'S INSTRUMENTS 
Ott's Pantographe, Drawing and Blue Print Paper, 
Drawing Boarda, Tables. Squares, Triangles, ete., 

ginecrs’ and Bullders’ Transits, and Levels of 
Best Makes. Send for tlustrated catalogue, Vol 
it F. Weber & Co., Engineers’ and Draughts 
men's Supplies, 1126 Chestnut St., Philadelphia, Pa 
Branch Houses: &8t. Louis and Baltimore 


HOTELS AND RESORTS. 


JAMESTOWN, OPPOSITE NEWPORT. Thern 
dyke Hotel and 8 new cottages, furnished. Chaim 
ing location on shores of Narragansett Ray: 15 min 
ae to hy wport by ferry. P. H. Horgan, New 
port, - 


PROFESSIONAL CARDS. 
LANDSCAPE ARCHITECTS. J. H. Shepard & 








Son, 302 Euclid Ave., Syracuse, N. Y. Twenty-five 


years’ experience. 


LANDSCAPR ARCHITECT. Wm. Webster, 500 
North St., Rochester, N. ¥. Established 1853 
BUILD AT COST. Town or Country. W. fl. A 
Horefall, Architect, 18 and 20 Kast 42d 8t., New 
ork, N. ¥. Tel. '2968—38th 


Biuing, A. Pfromm 


ce. ‘and shoes, 


ymer 
P. Wunderle 
andy and rock 





‘anned pineapples, 


Castings Co, 


Cards, playing, A 
Co 
Cartons for lamp 
ing Scale Co, 
hemical solution, 


igare and stogies, 


Wringer Co, 


ocoanut, prepared, 


Printing Ink Ce 
colors, artistes’ blue, 


‘orks, J. Alber 


ton Duck Co 
otten plece goods, 
otton plece goods, 
otton plece gooda, 


Mille 


Crayons, checking, 
M. Hoyt 


Manufacturing 


Randolph Co. 
Fish, cured, G. H 


Co 


Flour, wheat, J. H 





ves, F. Schmidt 
Uirindlng milla, C. 


Co 


oa made of 
*hoenia Glass 


Liniments, Cracker 
Macaron!, spaghetti, 
Co, 


Medical compound, 


binger Co, 


fining Co. .... 
Metals or alloys, 
etal Ce 


Co. 


Musical instruments, 
Healy 


OU Co 
Olle manufactured 


Hetne & Co 
Oven = turnbuckles 


Packing materials 


ping, Hol 
Paper bags, Union 


Perfuming ¢ xtrac ta, 





Plano 


Pomade, J. D. 














Bluing, P. Pfromm 





Boilers, Utiea Heater 


Boots ‘and shoes, leather, 
Ce 





Braid, “mercerized cotton, 
Bread, wheat, EB. A. Williams Incorporated 
ee “ey seart, and cuff pened < 
Rrooms, Lee Broom 
lather, Rubber & Celluloid 
Trimming Oe cece 

Brushes, tooth, Florence Manufacturing 

53, 3 





andies, Rochester Candy Wo: r 
Manufacturing Company “a America f 





Kuickerbocker ( hoe shate ° 
Canned oysters, Booth Pac king Co. 


‘ar castings, sawed, 
Carda, arspred New York Baie ard * 


Co ees 
Cards, playing, 1 nited States Playing: 
Ce. 





Cards, playing, New York Osnsolidated e ari 








Carpet sweepers, Ame rican 





Macbeth-Evanus Glass Co. 
Cheese cutters, Ngerdeeays 


The Calculagraph 
Does the “Brain Work” 


It keeps the workman's time better than a 
doesn't merely record 





‘ 
Cigars, Cifuentes, Fernandes y Ca. 
t 


gare, Havana, Hav 





Clocks, alarm, Western 
Clothes wringers, American 





Clothes wringers and tices thereof, 4 the time of commencing and the finishing 
lothes wringers and i i 

the same, American 
Coal, Bquitable Coal 
ocktails and punch, 


Wringe r Co Ba. 449 to & 


which a clerk would ordinarily have to do, 
the exact number of 





hours and minutes each man works. 


IP YOU DESIRE TO KNOW THE EXACT 
COST OF PRODUCTION 
Calculagraph in the shop and get the 
without any liability of 
One machine will keep the records 


Coffee, cereal substitute for, 
Coffee Works ........ 
Colors and inks, certain 


olors, artists’ white, 
fordial, Sidney Fairchild 





‘orsets, A. Otte nheimer 
otton duck, Mount > men in any one department. It 


makes no errors, saves clerical labor and 





< helps t ut your business on a modern basis, 
Ninety Six ‘Cotton Mill. pe So pas 


‘otton piece goods, We'll gladly furnish the particulars; you 
} ndond 

Cough drops, Robert 

CALCULAGRAPH CO. 
1433 Jewelers’ Building 
New York City, U.S.A. 


Dumb waiters, J. G 
Dyes, anilin, Cassella Color Co 
Kegs. G. W. Martin e 
Eggs. Beyer Brothers ¢ ‘ommission 





work" for the 
the subtracting, 








Electric and gas light 








Exploders, electrical, 
Co cose . es 
Fabric, sheet translucent, 


Fabrics, printed and ‘dyed te »xtile, 





Fertilizers, Virginia-¢ arolina 
58,472 to 53,474, 
Fire and acid proot compealtion. 





Fish hooks, artificial 
Milward & Sons 
Flour, wheat, Law renceburg 


Flour, wheat, Marsh 
Food, albumen preparations — for, d 
Food for animals, aromatic, 
Fruits and vegetables in tins or glass, ve. 


Numsen & Sons 
Fruita, certain named, 


size 9% by 13% 


wasthern Cross r- 


Fuses, blasting, Goodall, 


Perkins & Co neesde 
tiln, J. J. Douglass © oe 











Grinding mills, New “Winona cate: 
Guava pulp and sugar, mixture of, Tropic 
Deus CO, .ccccccccccs 
Gum, chewing, American Chicle 
Gum, chewing, Best Gum Co 
Hair invigorators and color restorers, J. W. 
WEED cccccdgeceeed Gabecene 
Hair restoratives, 8. R. Van 
Iiats and caps for men and boys, 
Bvetnere & Oa. .cccsccscccccsthacs 53, 602. 
Hoes, Union Hoe Co, 
liorse and mule shoes, 








American Horse Shoe 


IF YOU OWN & oz 


how they are built, 
and the best way 


AUTOMOBILE 5, “"* 





It consists of Colored Charts bound up with explanatory letter- 
press in strong cardboard binding, 


Price $1.50. By Mail, $1.57 


'T. Y. WHITTAKER, 


inches. | 


2 and 3 Bible House 
NEW YORK 


9 0 6 


THOMAS 
AUTO-BI 


Three wy Og 14, 523 Eutoe Soe 
market. Et aT LORS. 


1456 Niagara Street 


aaa on the 
eg free. 


7 date, N. Y. 





Hosiery, Columbia x Co. 





Lard, N. K. Fairbank we 464 
Leather sheets, pasted, Western Leather Co., 


Ledgers, binders, files, 
loose leaf, Tengwall Company 


Lotions, toflet and medicinal, 


Crescent Macaroni & Cracker Co. & 
Magazines, Outing Publishing C 
Magnet wire for trolley use, 
Malt extracts, M. K. Goets Brewing Go... 
Mattresses, Southern Spring Bed C 





FORGET iT 


WUD inv%t 
WEED'S TIRE GRIPS 


Positively Stops Slipping or Skidding 

They Make Rad Reads Geod 
Send for Booklet “ 8” 

WEED CHAIN TIRE GRIP COMPANY 

28 Moore St, New York City 


A MONEY MAKER 
Holiow Concrete Building Blocks 
Fong. Sim: "Eneapest 





Medicated wine, Frederick Stearns & Co. 
Medicine for fevers, 
Medicine for Graves dine 

Chemiache Werke 





Malarine Medical ‘Co, THE PETTYJOHN CO. 
615 N. 6th Street, Terre Hau! 





ite, Ind. 





Medicine for stomach 





Medicine, lquid, Goodrich 
Metal, babbitt, Peerless Smetting & 


Milk and cream, H. 
Mills, certain named, Cleve land Twist Drill 


Mince meat, fresh, 


Nall clippe rs, ‘Smith & Hemenway ‘Co. 

Nail sets, Cleveland Twist Drill Co 
Needles, Excélaior Need 
Noodles and vermicelli, 
Ol, olive, W. A. Castle Co 
Oils, cooking and baking, Independent Cotton 











inating, Standard Of) Co. 
Oils used in the manufacture 


A Loose Leaf Book 


Y 
Flat -Opening 
AND 


Self-Indexing 


Most convenient for 
price books, route — 
ocket ledgers, 

Pooks. * books 


and all forms of records which —_ ky kept i in convenient, 
accessible form. Ta. Pan Seo my card inde Tnimatic™ 
poem ferible,9 black leather, are 


y be instantly 


he follow gn ent posta on rornt of pie: 





| 


strap, Rerger Bros. 
Packing, Greene Tweed a Co. 
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FREE FOR YOUR DESK 




















One man under ordi- 
| nary conditions could 

not gather in a lifetime 
| one- -tenth of the busi- 


'mation SYSTEM test 
‘ books 


twenty-seven ex 
have seen a hun 
And the best of what 
they learned Paid con- 


ployer or employee, 
you need these books 
in your office, on 
our desk, or in your 
ib 


average business man 
sees one article, reads 
one book, meets one 
business man these 


System, the magazine, is essential to business success 
every month all that is sew Beier eer ees 7 On 


all that anyone can 











concerns in America, 
The price of SYSTEM is two dollars 
It is worth a great deal more 
than that to any alert man with his 


pod have Syst EM discountin ned 
the price were raise: 


est problem in my department.” 

Send $2.00 to-day for a full year’s 
subscription to SYSTEM. At once 
we will send you free a full cloth 
bound set of the Business Man's En- 
cyclopedia —in two volumes—all transportation charges prepaid. 
Write your name on the margin of this advertisement—tear out 
—mail to us to-day with a two-doliar bill. include 
$1.00 extra ($3.00 in all), and we will bind the books for you 
Morocco and gold the edges. 


THE SYSTEM COMPANY 
New York Desk 30, CHICAGO London 


HOME MADE DYNAMOS. — SCIEN- 


TIFIc AMERICAN Surri.mennse 161 and .ase contain 
~y articies wi — y 








mal. Munn & 
York ay and all newsdealers: 


! Will Make You 
Prosperous 


If you are honest and ambitious write me 








matter 
eecup.tion has been, I wili teach you the Real 


— of my Company in Your ‘tow: ; 
you in a profitable busines of voor own, 
and help you make a bg = ots at omer. 







MARDEN, Amey ogg 























Our Hand Book on Patents, Trade-Marka, 
ete., sent free Patents procured 
Co. receive free notice in the 


ScrenTiFic AMERICAN 


MUNN & co., 361 Broadway, N.Y. 
Branca Orrice: 625 F 8t., Washing’ on, D.C, 











A mee ve Oe MAKING 


that coins nickels for ita owner, and 
gives satisfaction to the 





Uae ee 


fram 
Pers 100 
thive are . ee 


Fact SAdS 


23 








joints, EB. Cooper 
Paint, mixed, Marine Paint Corporation 
Paper and paper bags and paper sacks, wrap- 
ingeworth & Whitney dy 53,384, 





—A Aas 
WRK K 
Pheri. | 
Dm weecwoe F 


Paper, tollet, Scott Paper Co 
Pens, metaliic, Spencerian Pen Co 











c APA. OF ‘Cove: Com. 
PLETE 
Leaves 
50 90.85 
wD 98 
td 1.99 
195 1.90 
198 18 
195 2.10 
5 















Pianos, Emerson Piano 
upright and grand. 
Pickles, Squire Dingee 
Pills, Carter Medicine 
Bell 





Popeorn, A. A, Berry Seed Co...... 


19 other sizes carried in stack 
t Queeitie, Unraied, Dotlars and C Faint Lines, 
‘atry Ledger and 4-Column Price-Book Rating, 
sat pecan and alogue 
pare Foire a 


Sieber & Trusseli Mig. Co., 4002 Lacieze Ave., St. Louis 











ss 


The PRICE PYROMETER 





and ce, giving our uire- 
pri y req 


@ ELectRic DENTAL SPECIALTY ©. 
2761 Kuelid Ave., Cleveland, 0. 




















SEE A 


cal Spay Aa 


=: viel agent 277 
an 











There is no better pro- 
tective coating made than 
Ebonite, and none lower 
in price. The black color 


is due to its carbon base. 
It is elastic, heat-resisting 


and weather-proof. On 

all Kinds of metal work, 
smoke stacks, boiler 
fronts, stand pipes, tanks, 
etc., Ebonite will give 
ideal protection. 

Booklet and sample on 
request. 
Buchanan-Foster Co 

452 Chestnut St. 

PHILADELPHIA, PA. 














if so we can supp:y you. Al: sizes 

monntes and unmounted. aiwaye | 

kept in oer, We make a 
aityot selecting stones for ali spe. 
purposes. Send for catalogue “ 1” 


24 Floor. Wilshire, Cleveland, 0. 


— 
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Are your bearings runaing het! Reduce 
chant atly by sendiog to us for fuil 
have the remedy. 


Frictioniess Metal Co., Chesteat &., Chattancega, Tenn. | Re 


ave pe é& 


PHONOGRAPHS 


“aa 50 


COMPANY 
Dearkhern St.. Chicago, Ill. 










No bearing can run bot with it, 





EYE BENDERS 


Make your hee Se, by paing our band power 


vending ake stock up to 1% 
2% inch and bend up to 4 inches ‘Olameter. 
= Write to-day for catalogue. 


Wallace Supply Co., 921 Garden City Bik, Chicago, Il! 














The 
Adirondack 
Mountains 








Are now about the most central of 
all the great resorts. They have 
through Puliman sleeping cars from 
New York, Philadelphia, Boston, 
Buffalo and Niagara Falls via the 





A night’s ride takes you from any 
of these places to the center of the 
mountains in time for breakfast next 
morning. 


For a copy of “ The Adirondack Mountains 
and How to Reach Them,” which is No. 20 
of the New York Central Lines’ * Four-Track 
Series,” containing a fine map of the Adiron- 
dack Mountains and adjacent territory, with 
useful information in regard to hotels, po cece 

kes, rivers, etc., send a two-cent stamp to 
George H. Daniels, Manager General Adver- 


tising Department, Room 26, Grand Central 
Station, New York. 
Cc. F. DALY oe (a 
Pass. Traffic Mgr. raffic Mgr. 
New Yore wea 


P8u USE GRINDSTONES ? 


The CLEVELAND STONE CO. | 


frition “* mentally”’ and me- | 
iculars about Frictioniess. We | 

















Anyone 
quickly ascert 
invention 
tions strict! 





; 





Scientific 


Powders and creams, toilet, EB. N. Lanigan. 53,583 

Primers or caps, blasting, Metailic Cap Mana- 
Suetwpteny Cee 5 Ki Fu ctdpess's vices cvawecsus 53,557 

Pulverizing machinery, s H. Frazier. .53,515, 53,516 


for ‘croup, coughs, and bronchial 

affections, C. V, Dorman 
Rheumatism cure, J. B. Cromiey Sesscveces 53. 
ones oo ~2 BH COL eccicesacecs 
ow othe ey — wie 06s CEcseeenoccareeroe 
v aylor & Co 


Rum, Jamaica, 
eur > 4 counter, y Fi = s Computing Scale 








Willcox & Gibbs Sewing 


Sewing meelaonn, 











Machine Co. ....ccocccesccsccccecceeses 53,529 
Shears, Sheer Cut Shear Ca, ope rcensoseseese 53,569 
cog = cotton, A. W. Green ..cevcscses 53,629 

dies’, men’s, and children’s seomnen, 

ha Kee OG. con sncnkddcnasn cecsnes 3,371 
Shoes, leather eS ao J. A. Manning.. : 53,376 
noe, spades, and speding forks, 

bard, seucer, Mertlett & Company.. 53,550 
sik pres de chine, mousseline silk, etc., 
aR 5 Maesen A pease ste. aenheed ‘* 3,556 
ress goods in t piece. pgers 

To BD dicta se nde sw eno 0h 00sr0ceséeces 53,647 

Silk, spun, Industrie-Gesellschaft fur 
OD. bb wdc Chas 6s bbns veyccevecepee ans 53,633 
ane Eo kid and patent 2 
Ds Ds Saw cab ands 0 ah beceencsesoapes 
Soap, Aaaeee Jergens Co. 
Soap, Artesia Cream Co. 
Soap, Lever Brothers Co. .....-cceeseencees 
Soap, N, K. Fairbank Co, ..)...++++- 
|Soap, B. Palmer .......---+beeeess 
Soap, laundry, E. P. Garrettson «& 
Soda water, Cantrell & Cochrane..... 3,620 
Steel, Crucible Steel Company of Amerie , 
Steel in various forma, Edgar Allen & ( 53,543 


Steelware household articles, enameled, List 











Menstactene CR  sedcescreesssesscess 3,388 
Stockin Tefft Weller Compe ctcugeseeé 53,575 
Stout, rt Smith Ale Brewing Co. 53,407, 53,408 
Suits and overcoats for young am Sykeq 

& Ab. Kirschbaum & a ereccccecseees 63,610 
Tea, F. P, Garrettson & Co. ...6..eeseee0s 53,482 
Teas, mixed, New Orleans Import Co, 53,492, 53,493 
Tin nes utensils, Lisk Manufacturing a aee 
Tone hevasaae. carbonated, C. C. Cope’ 53.592 
Tonic beverage, carbonated, J. Ries ........ 53,644 
Tonics, blood and nerve, J. M. Collinas...... 53,622 

rquoises, American, Azure Mining Co.... 53,382 
Typewriting machine, Wyckoff, Seamans & 

WOGEOD anon be bei cdsekanae cd cewds oceans en 53,631 
Underwaists, E. H. 3, 
Vermifuge, J. F. 

Water, carbonated, ecker 

Water hardening compounds, v. Wallerstein 53,528 
Whisk Adler . 58,397 
Whisky 

Whisky 

| Whisky, 


423 
, 
x 
= 
“ 









Whisky, Brand Brothers DO. csccasecssoteees 

| Whisky, M, Fruhauf & Co. .....-+e.eseeeee 
Whisky. B. W. Le Compte.........sceeveee 53,425 
Whisky, Woodford Distilling Co............. 53,436 
Whisky, Old Kentucky Distillery, 

} 53,494, 53,495, 53,524 
| Whisky, Schenley Distilling Co .. 53,568 
Whisky, Swope & Mangol 53,574 
Whisky, M. Weiner ...... 580 
Whisky, A. Berkowitz 53,588 
Whisky, H. Campe & Co. .....sses0+ 

Whisky, Hoffheimer Bro’s, Co...........+++ 
Whisky, Old Kentucky Distillery.... 53,604, 
Whisky, Rhomberg Bros. & Co, .....6+-++.> 
Whisky, Sample OO, sovkeoseseccciesscace 


Whisky, W. A. Taylor Co. 
Whisky, Ullman Einatefn Co. ... 
Whisk,. Blutbenthal & Bickart 
Whisky, A. Forbes 
y. Fretherg & Workum 
. Fritz Thies Me reantile 


isky Ee OO errr 
Winlews and ‘sa vlighia, a. "e. 
Wines, W. A. Taylor & ( 
Wire rope, Sicemeet & Whyte Rope Co.... 
Wrenches, Walworth Manufacturing Co..... 
Wringing machines, American Wringer Co.. 53,448 





} 
| 
| 
LABELS. 
| A Study in Cotton," for a schoo! study box 


12,928 
12,914 
12,918 
12,916 


| for children, A. G. Helme 
“Bastow's Cocoanut Biscuits.” or for cocoanut 
biscults, Stuart Bastow Co. 

“Dianee’ ie Liniment,"’ for a lintment, H. A. 


“_—_ Island Brand."" 
relay Brown & Taylor .......6+«0+++ 
“Bdstrom 8 Blood Purifier, % for a blood pa 


r for blood and skin diseases, 0. 

RP PS Py Peery 12,924 
“Elliott's Inhalant,’’ for an inhalant for pul- 

monary diseases, 8S. K. Elliott .......... 12,923 
“Gatling Gon Remedy,"’ for medicine, M. 

WEEE Dba veduguence cesveocsetiiacekaie 12,922 
“Golden Success,"" for medicine, H. G. Wil- 

GOR eg yinese.0s wie sssceendens cogesdeagses 12,921 
“Gordon Suspenders,"’ bag suspenders, Gor- 

don Manufacturing ( edeunedambedeaar 12,926 


12,912 
12,929 


“Half Century Coffee,” “for package coffee, 
J. H. Ronan & 
pe “Rosselt's “Playing Cards,’ 


“Label 
Russell Card Co.. 





American 





in “Leader” and “ Repeater” 
where. Ask for Wischester 


WINCHESTER REPEATING ARMS co. 
AT RE CTES 





“BRUSH” SHELLS®OR BIRD SHOOTING. 


Winchester “ Brush” Shells help wonderfully to make big They 

80 loaded as to give an open and even pattern at ranges from 25 to 30 yards 
when used in choke bore guns, without-loss of velocity, penetration or uni- 
formity. With these shells you can use your duck or trap gun for field ss 
and make many lalls which otherwise would be 





sold by repu 


and 
Brush” a shells. and | po accept no peapaled a 


NEW HAVEN, CT. 

















ee eae ' 


pat Ber bere 
eee, 
liveries, ete. 
speedy, Write 
for our row 


‘The W.H. Mullins Co., 119 Pranklin St., Salem, 0. 











LEARN PLUMBING 


department to secure positions for students after graduating. 
3972 Olive Street, St. Leuis, Me. 


ST. er. Louie TRADE SCHOOL, 


and carn $5.00 a day. 
school under the supervision of expert plumbers will 
enable you to earn this salary. 


A few months’ study at our 


We have a special 
Write today for FREE CATALOGUR, 





ROYAL SIAMESE STATE RAILWAYS 


Stet ca tat ean 


paren os Ge ee rae 


pias, sented 


rector General, 











sae | (Lol PAS cccuee yer gl 8 
53 . CO, ee NSimow on at, Milwaukee, Wis 


ROPOS. 
D. 








MODELS & EXPERIMENTAL WORK, 
} inventions Special Machinery. 
E. V. BAILLARD. 24 Frankiort Street. New York. 





RUBBER * on arco | Ea 
PARKER, STEARNS & CO.. 08-000 Sets Soest York 


actinr he, por ore aby ik el 
fee, Bee es ee. 


MODELS and EXPERIMENTAL WORK. 
Mechanical and Devices. Small 
4. ENE, 310 udson Street, New York. 


GM. MAYER. M. hy a rennet, 
DRYING MACHINES, “ui. 


Experimental & Model Work/| # 


advice free. Wm. Gardam & Son, 45-6i Ruse #t.N.¥ 




















pla ying w. 
“= po ‘s specie, " for specific 
“Ondawa,™ ‘for four, Kimball Flour Co. .... 
“Otter Island Brand,’ ll eanned clams, 
Barclay Brown & Taylor ..........<s+ 
“Red Dra Brand,”’ 


ce Co. 
“Sapreme,"’ for German knitting ved 


12,919 
isoi8 
12,915 
12,917 











Hl, Mighkowany .....cccecscsccsccsens 
“The Elizabeth Salve,"’ for a medical pre- 
, ration — = cure of skin nae, 


Herschm 
“Zynoxall,”’ for ‘medicine, A. L. MeVay.... 


- 12,925 
12,920 





PRINTS. 
eas Pe wilders,”” for mnatistnal remedies, 
y Builders Medicine Co, ....-+.+«++- 
“Carolina Brights Cigarettes, Satisfy 






the: World,”’ for cigarettes, Welle- White. 

fend Fobeces Ces cicceccescdcdacsensecss 1,688 
“Corn Fed.”’ for provision, 

& COMPANY 2.62. ses csecencesserssesvees 1,601 
“Coulson Food. for 

Conlson Itry & es 2 . 1,602 
“Scriven's Elastic Seam 

shirts, J. A. Seriven F 1,685 
“Seriven’s Elastic Seam Shirt. 

Sleeveless,"’ for shirts, J. - 1,686 
we fties,” for proprietary medi- 

cal remedies, I. McKenney.......-.--- 1,689 
“The Scriven improved Elastic ‘Seam Shirts, 

Short Sleeves,’ for shirts, J. A. Scriven. 1,687 


“Timely Tips Right off the Reel,’' for wire 
ropes, A. Leschen & Sons Rope Co.......- 1 
“Unit Street Car,” for street cars, J, Post.. 





A printed y of the specification and ——s 
as a patent in the eet ath ‘be let, F. . or o _ 
> pret tssued since 


thie office for 10 cents, provided = rs "tnd 
number of the tent desired and the date 
= Address Munn & Co., 361 Broadway, New 


paten now be obtained by the in- 
~—e for any of the aventions nemed the 
ng 


fet. F terms further ‘perticalare 
Meton &'Con'S6l Geedwar, New York. 


* Co., 
































FB Magical Anparatus. 


2%e. Parlor Tricks Catalog4e, tree. 
MARTINKA & CO., Mfre.. 8 Sixth Ave. Now Tork. 


Ee NEW PAT. WHIP 
WP peictpal etek cases in New 








mextts|A MINIATURE TELEPHONE BOOTH 








Lesa, WATCHMAKING 


desees. (Sr Baamptes 


Eageiman Wig. Oo... 26 Redeon 0. tereer Oi.» 








Sen = 


ia oe 











may 
closely ty tok ed lakes 


from Boston, New 
on Algonquin Park, 








Your Vacation 


ot in one of Nature's payercenda, where 
and streams, nshine, 


genial su 
lands, splendid trout cooking a will make you 
and running across piety will re-create 
Algonquin Park and su rict in Onta: 
the Grand ft 


















































































ae a ee 








Scientific American 





we MANUFACTURE MOULDED AND 

SPECIAL RUBBER GOODS OF, EVERY 

m DESCRIPTION AND CAN FURNISH 

ANY SPECIAL: RUBBER ARTICLE 
TO YOUR SATISFACTION 


QRASELTING LPACKy, 


9L93CHAMBERS STREET. Up 
NEW YORK 


i 





bles, Hosters. Pump- 
oy “and no boat’ Outite, Combined 
ith dy pam os 
Gasoline, Gas, Kerosene. 
Send for Catalogue 
State Pewer Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, HL. 


“ bag atto parent prices, Best Kaliroad 
i Wagon or Stock Scaler made, 


Cenlgs Also ‘a ‘ome articies, inctuding Safes, 
Sewmg Machines, os Tovls, etc. save 
Money. Lists Free Cuimwaco ALE Co.. Chicago, Ii), 


CRUDE ASBESTOS 


FROM MIN 
~prepareo | RH. MARTIN, 
ASBESTOS FIBRE) orrice, st.paur suiLoInG 
poet Sanatestorere ves) 220 8’ way, New York. 











Bausch ] 
& Lomb 


Microscopes 


This magnificent 
complete. C.A.8 
instrument, $100, 
Others for al! kinds 
of wses.-at corre- 
sponding prices. 


Catalog Free 
Bausch & Lomb 
Optical Co. 
Renter res iin N. Y¥. 


” PAYS ‘6 
To amuse the ti 
Public With 








Poe. you can bave it free! 
cut represents our new Teol 

+ artrwden No, 2%, It ts cloth 
and contains 00 pages all 
By Tools. Ful! descriptions 
thousands of flustrations 

Bene post-paid ov receipt of $1.00 
whieh is refunded on your frst 
purchase from us of $10.00 or over 


MONTGOMERY & CO. 
105 Patton St., N. Y. City 








Write tor 
FREE * 
BOOKLET 
illustrating 
Other Styles 
and Prices 


Actual Size 


THE NEW YORK STANDARD 


Ce) CHRONOGRAPH 


The Ideal Split-Second Watch for All 
Laboratortal and Experimental 





Work 


Now Used Extensively By 
ELECTRIC AND 
TELEPHONE COMPANIES 


CHEMISTS 
REFINERS AND 
COMPOUNDERS OF OILS 
In Fact, By Everyone Where a 
FULLY GUARANTEED 
}-Second Indicator is Essential 


For Sale By All Fewellers 











OUR NEW PEN No. 21. 


hand writing, will avoid scratching and spurting. Will 


Ball shaped points for fre« 


write smoother, last longer than other steel pens. 
Twelve Samples sent on receipt of 10 cents, 


349 Broadway, 


SPENCERIAN PEN CO. 


arn ce NY 6 
tO DIFFERENTIALS 














DOME POINTED. } 
Ask for Dome Pointed No. 21, 


NEW YORK 





STEAM USERS 


Ralnbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For. steam,. air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO. 
16 Warren St., New York 


1's h.p. engine only, $33.15 
3 h.p. engine only, 44.00 


Aone Motor iso6 


WOMEVE Smoothest Thing That Runs 


Noise, Friction and Uncertamty reduced to 8 minimum. 
The result ot » high standard of manufactaring— which means every 
piece of metal tested—not by rule of thumb, but by scientific methods, 


machine built ste = the p 
oundry r a DerRoir AUTO-MARINE MOTOR 
Sn] foe organization head. 


We are mabing 10,000 Auto- Marine Gasoline engines 
this year, not merely ‘assembling parts made in various factories. 
WE MANUFACTURE THE aoten COMPLETE 
AND GUARANTEE EVERY MOTOR WE MAKE 


1% 4.P., $33.15. Engine only 
3H. P. will develop 4 H. P., $44.00. Engine only 
ary power purposes, we p27 haga en arate go the = 


For station: 
Adtustahle Gevernor, at an addition of 
sSiclactury gasuline engines for power purposes built. 
Write for Catalog describing Auto-Marine Motors 
1 to 20 H. P. and Auto Adjustable Governor. 
DETROIT AUTO-MARINE co. 
75 B. Congr St., D , Mich. 
P. a. Bae Mav. 95 FE etark ve Street, New York 


ac cul Sutbbom ot Auto-Marine Engines 
te the World 











Mullins 


Makes Everything In 


Art Architectural Sheet Metal Work 


ee) 


La ip 


se Touring Var, $960, f.0. b. 
(Lamps pot included ) 


“Sie Value 


The Cadillac is undeniably the 
Sreatest automobile value ever 
offered—not alone in fairness of 
price, but in the satisfaction and 
everlasting service received for 
that price. In fact, there are few 
establishments, if any, sufficiently 
well equipped to produce 


ma 


actual factory cost }* 

of less than our selling price. 
This is but one of the many 
benefits a Cadillac purchaser 
derives from the wonderful 
combination of equipment, skill 
and experience that backs up 
every car we build. 

The Cadillac couldn't be bet- 
ter if you paid just twice the 
price. Your dealer will tell 
you why. His address—also 
our finely illustrated Booklet 
N —will be sent upon request. 


LSWSCELED 


kd Model K, 10 hb. p. Runabout, $759 


Model M, Light Touring Car, $959 i. 


BY Model Hi, 30 h. p. Touring Car, $2,500 [x 


All prices i, o. b. Detroki 


OF OE Le 


PMNS ERAS oe em 

















Stat —Ornamental Sheet Metal Work—Sk Firepeont 
Windows— Ar Metal Tile Roofing—Steel Caliggs Final 


Wrought Iron Grilles—Cornices, ete., etc. Bee models aes and 
designs submitted for architects, builders and estimate, 
Our 120-Page Catalogue of stock designs wil! be sent on request. 
The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 





£.D, 
| sdyrale nnd 


mt 








